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THE NICARAGUA CANAL CoO., according to latest 
accounts, has completed 8 miles of the 12-mile 
road leading to the San Juan River and stone quar- 
ries. The stone to be obtained here is to be used 
in building the Greytown breakwater, which will be 
1,700 ft. long whén completed, and of which 700 ft. 
have been built. ' The: canal locks have all been lo- 
cated, and dredging in the harbor and on the sec, 
tion extending from (Greytown to the lake is pro- 
gressing in excejlent shape. In the harbor there is 
now 17 ft.of wafer on the bar, and a steamship, the 
first in years, hac passed over. 


IMMIGRATION “Sr 1890 compares with 1889 as fol- 


lows: 

1890. 1889. 
English, \Velsh, and Scoich............... 67,255 77,439 
PENG h oath bse ees daw cseid cou iar cscs voctes 53,312 60,375 
aE ere SS adil. we apnaeedas 96 482 95,935 
Swedish, Danish, Swiss, #tc............... 59,941 58,349 
We rkdes cevccchs cocccvsvesiocce 62,492 29,606 
Austro-Hungaiian.......},............. 63,095 42,170 

RE Aidte Cah vigl ) S4560O> dusevecessce .. 19,737 \ 
I heehee Es ohn oa ab 2escaccnoed 40,883 33,474 

Dutch, French, and: other................. 27,829 24, 
UR CNSR Uat -Coatiseddvetocdcosvenes 491,026 426,712 


The increase is enti@ely from the less desirable 
races of immigrants, Mich now constitute over 40 7, 
of the total, a faci wh ought to lead to some pro- 
visions for judicioas restriction of the privilege of 
immigration to those fit to enjoy it. 


THE SuBURBAM Rapip TRANsIT RaiLtwary is to 
be controlled he ter by the Manhattan system of 
elevated roads. This suburban road extends from 
the termini of the 2d and 3d Ave. elevated railway, 
across the Harlem River to 175th St. and 3d Ave. 
It is an elevated structure that cost about $1,431,000. 
Rumor has it that§inder the new management ex- 
press trains would be run from the upper terminus 
of the suburban to'the Battery on the third track 


that it is expected will soon be completed on 3d 
Ave, 


A COMPOUND LOCOMOTIVE is to be tried on the 
Manhattan Elevated Ry., of New York City. It will 
be a four-cylinder engine, on a system invented by 
Mr. R. C. WriGut, of Philadelphia, Pa., who is now 
superintending the alteration of one of the ordinary 
engines at the company’s shops. The high pressure 
cylinders are outside the frames, and the piston rods 
connect directly with the crossheads and crank 
pins in the usual manner; the low pressure cylin- 
ders are inside the frames and have the piston rods 
connected with the main crosshegds by means of 
levers, so that while the pistons or gach pair of cy- 
linders are moving in opposite dir Biicns, they will 
simultaneously pull or push the cross-heads. The 
high-pressure cylinders are 9 x 16 ins., and the low- 
pressure cylinders 13 x 16ins. The driving wheels 
are 42 ins. diameter. The receiver is situated in 
the smoke-box. No changes will be made in the en- 
gine except those necessary to adapt it to the com- 
pound system. 


A RAILWAY CROSSING ACCIDENT occurred Feb. 2 
at Brockton, Mass. A train of 2 cars on the electric 
railway was crossing the Old Colony R. R. tracks at 
Crescent St. when “the second car caught in the 
rails and the power could not stir it.” A passenger 
train came along at the time, and before it could be 
signaled it struck between the two electric cars, 
throwing one on each side of the track. Five persons 
were seriously injured, 2 of them fatally. These 
grade crossings are constant sources of danger, and 
numerous collisions have occurred. As long assuch 
crossings are allowed to exist they should be effi- 
ciently protected, and street cars should not be al- 
lowed to cross when trains are due. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a collision on the New York Central & 
Hudson River R. R., at Rochester, N. Y., Feb. 
3. An express train collided with a switch 
engine which was running from the _ round- 
house onto the main track. The switch engine was 
struck sideways, and both engines and two cars 
were wrecked. One man was killed. A rear colli- 
sion occurred at Chicago, Jan. 31, on the Chicago & 
astern Illinois R. R., between a suburban train 
and a freight train that was standing on the track 
but had not a flagman out. Two persons were 
killed and 4injured. The wreck caught fire from 
overturned stoves. 


BRIDGE ACCIDENTS are reported as follows: An 
iron suspension bridge across Black Creek, at Lex- 
ington, Miss., was destroyed by a storm Jan. 31. It 
was built in 1878 by the King Iron Bridge & Mfg. 
Co., of Cleveland, O. The false works of a 150 ft. 
span of the Savannah River bridge of the Georgia, 
Carolina & Northern R. R. at Elberton, Ga., gave 
way Jan. 31. The Ward’s Ferry suspension bridge 
across the Tuolumne River, 12 miles from Sonora, 
Cal., was destroyed by fire Jan. 31. A derailed 
sleeping car on the Canadian Pacific Ry. went over 
a trestle near Schreiber, Ont., Feb 4. 


A BREAK IN THEOHIO CANAL occurred at Chilli- 
cothe, O., Feb. 2. It extended about 100 ft. 


THE HOUSATONIC DAM, which failed in the late 
storm, has been examined by Mr. B. H. Hutt, State 
Engineer of dams for Connecticut. He reports that 
about 250 ft. of the dam, from crest to basc, has 
been swept away, and about 230 ft. of the dam will 
have to be rebuilt. The cause of the break was the 
undermining of the stone under the timber apron. 
With favorable weather the damaged work can be 
repaired in about 3 weeks. 

AN IRRIGATION CONVENTION was held at McCook, 
Neb., Jan. 28 and 29; another will be held at Sidney, 
Feb. 7; and a third, intended to embrace tke State, 
will be heid at Lincoln, Feb. 11. The aim of these 
conventions is to secure needed State irrigation 
laws; to discuss national aid and encouragement to 
irrigation, and other matters of a general charac- 
ter. The McCook convention passed resolutions 
favoring for Nebraska irrigation laws based on those 
of Colorado and Wyoming; also urging the Legisla- 
ture to make an appropriation of $200,000 to aid in 
irrigation development, and asking the Legislature 
to memorialize Congress for an appropriation of 
$1,000,000 for the same purpose, 


THE GROWTH OF POSTAL BUSINESS in the first 
century of its operation (which ended with 1889) is 
set forth in the last report of the Postmaster Gen- 
eral, by the following comparative figures : 


No. post-offices. Post routes, miles. Revenue. 
1 


Se casces - 100 2.000 $50,000 
a wx ese . 10,000 113,000 3,000,000 
1960............ 38,000 240,000 6,000,000-+ 
1889...... .. 62,401 428,000 61,000,000 


The number of letters mailed has increased from 
a total of about 1,000 per day toatotal of nearly 
8,000 per minute, there being 1,440 minutes in a day, 
so that the number of letters mailed has increased 
about 1,152 times, during a period in which the pop 
ulation increased 15 to 16 times. 

THE WATER SUPPLY COMPANIES OF WESTERN 
PENNSYLVANIA recently held a meeting in Pitts 
burg, at the request of the State Board of Health, 
tos e what can be done toward furnishing a purer 
supply of water. About 20 companies were repre 
sented. S. HaALSEY WILLIAMs, of the New Castle 
Water Co., presided, and W. H. HaARLow, Pittsburg, 
acted as secretary. Areport will be prepared and 
submitted to the State Board of Health, and prob 
ably a permanent organization of these water com 
panies will be formed. 

A TUNNEL is proposed for crossing under the 
canal, from Duluth to Minnesota Point. Plans and 
estimates for the work have been submitted by Gen. 
Wma. Sooy Smita, of Chicago. The tunnel with 
two galleries for railways would cost $1,338,359, or 
with one gallery, $996,440. The material to be 
passed through is fine sand and coarse gravel, per- 
meated by water, and pneumatic caissons or the 
freezing process, or both, would be required to ex 
ecute the work, the latter plan decreasing the cost 
of the work to $1,140,339 and $881,697, as contrasted 
with the sums above given. The apparent purpose 
of the tunnel would be to connect to Duluth a now 
isolated suburb, and Gen. Smita figures out in his 
report that the project would pay very handsomely 
in the tax revenue from property much enhanced 
in value. 


A RAILWAY IN THE UNITED STATES OF COLOMBIA 
is to be built from Pabasto Medellin, forming an ex 
tension of an existing line. The whole length of the 
road will be about 120 miles, of which 30 miles from 
Puerto Berrio on the Magdalena river to Pabas have 
been built. and are in operation. It will be a single 
track line of 3 ft. gage. There are several bridges 
to be built, but no tunnels. The surveys have been 
made, and the route is said to be in a healthy distriet, 
the line rising to a height of 4,000 ft. above sea level. 
The existing line is known as the Antioquia Ry., and 
was built by Mr. F. J. Cisneros, M. Am. Soc. C. E. 
The government of the Department of Antioquia is 
prepared to receive proposals for the construction of 
the extension, and is said to possess ample means 
to furnish to any responsible contractor either the 
amount contracted for per mile of road, or a guar 
antee upon the capital invested. Information may 
be obtained from Messrs. Camacho Roldan & 
Nephew, Cotton Exchange Building, New York City. 


THE PiTTsBURG-LAKE ERIE SHIP CANAL COMMIS. 
SION held its final meeting at Pittsburg Feb. 3. The 
estimated cost of this waterway is $25,000,000, and 
the project is now to be laid before the Legislature 
of Pennsylvania. Vigorous opposition is expected 
from the railway interests. 

OCEAN TEMPERATURES were the subject of discus- 
sion ata late meeting of the Geographical Society 
in London. Dr. BucHAN, who has been for years 
investigating the meteorological aspects of the 
Challenger expedition, reported upon this subject. 
In the expedition mentioned, hourly or two-hourly 
observations were taken of the atmosphere and sur- 
face temperatures ; and other observations were 
made of sea temperatures at various depths. The 
result shows that the diurnal range of temperature 
at the surface of the open sea is a little less than 
1° Fahr.; while the temperature of the air over the 
sea was about three times greater than that of the 
water surface, with greater diurnal variations. As 
to thunderstorms, it was found that on land the 
maximum number occurred at mid-afternoon, when 
the air temperature was highest. On the open sea 
70% of these storms occurred when the temperature 
was lowest. 
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Prehistoric Architecture. 


Within the last few years prehistoric but imposing 
ruins have been discovered in parts of the world 
until lately supposed to have been always peopled 
by the lowest in intelligence of the human race. 
The Zumbabye ruins in Mashona land, in Africa, are 
now being investigated in the interest of science, 
and an attempt is being made to trace out the origin 
of these peculiar towers within towers, built of care- 
fully squared granite blocks. Tradition says that 
this Mashona is the ancient Land of Ophir, and that 
the builders of these odd architectural remains were 
subjects of the luxurious Queen of Sheba. Others 
again ascribe them to the world-roving Phoenicians, 
and find an affinity between these remains and 
Phoenician ruins along the Mediterranean. 

Now Mr. H. B. STERNDALE, an Englishman who 
has passed his life among the Pacific islands, calls 
attention to the island of Lelé, in 9.8° south lati- 
tude, 160° east longitude. In this island of volcanic 
origin he finds a wilderness of ‘ruined castles,” 
with walls 12jft. thick and 30 to 40 ft. high in some 
cases, and covering rectangles 200 « 100 ft. on the 
sides, with some even larger. Many of these build 
ings seem to have been erected on artificial islets, 
and are surrounded by stone-lined canals. Mr. 
STERNDALE puts forward the theory that the early 
Hindoos reached, not only Polynesia, but also Central 
America, and points out that the Polynesians use 
the word meru for paradise and dewa for spirit, in 
proof of his assertions. 

Most interesting remains of an equally remark- 
able character are found on Easter Island, over 
6,000 miles to the east of Lelé and toward the 
South American coast. This Easter Island is 
also of volcanic origin and is only 11 miles long 
by 4 miles wide. But upon it are found immense 
platforms of large cut stone, some 6 ft. long, fitted 
together without cement. They are generally built 
upon headlands and on the seaward slope; and the 
walls on the sea side thus made necessary are some- 
times 30 ft. high and 200 ft. long. On the platforms 
are yet the remains of colossal stone images, ranging 
from 4 ft. to 37 ft. in height. Remains of stone 
buildings are also found, with walls 20 ft. high, 5 ft. 
thick and 100 ft. long, and built in courses of flat 

stone laid without cement. The present natives of 
the Sawaiori race have no traditions touch- 
ing the origin of these mysterious ruins. 

In our own country we have yet much to 
learn of the real history of the cliff dwellers 
and architectural works in New Mexico and 
Colorado. In his late exploration of the 
Grand Cajfion of the Colorado, Mr. STANTON 
made new and most interesting discoveries 
of remains of this character that are not yet 
made public; but many articles found, in- 
cluding perfect mummies, have practically 
convinced Mr. STANTON that the original 
inhabitants and builders of these a!most in- 
accessible homes belonged toa period much 
more remote than any yet fixed for them, and 
that the immediate predecessors of the ‘red 
man” of a century or two ago had themselves, 
cuckoo-like, simply occupied the works of an earlier 
race. 


Phosphorus Photographs. 


A novel method of contact printing has recently 
been described in Photographische Archiven, based 
on the fact that yellow phosphorus under the in- 
fluence of light is converted into the red allotropic 
modification which is insoluble in carbon bisul- 
phide. A solution of phosphorus in this solvent is 
tirst prepared and poured over a glass plate or lith- 
ographic stone, and allowed to dry in the dark, It 
is then exposed tothe light under a negative for 
about half an hour, when a faint red image is pro- 
duced. Any unchanged phosphorus is then washed 
cff the stone or plate byacarbon bisulphide to fix 
the picture. Copper or silver images can be ob- 
tained from this by immersing the plate ina silver 
nitrate or copper sulphate solution, when the red 
phosphorus reduces the metallic salt. If paper 
moistened with either of the above salts be pressed 
on to the plate the metallic image appears on the 
paper. Further experiments are necessary in order 
to see whether the above reactions can be used for 
the reproduction of pictures on a commercial scale. 
—Industries, 


The Proposed Water Tower at Brooklyn, N. Y. 


The accompanying illustration shows a water 
tower which is to be built this spring in connection 
with the high-service of the Brooklyn water-works. 
It will be located on the embankment of the Mount 
Prospect high-seryice reservoir, at the Eastern 
Parkway and Underwood Avenue, near the Soldiers 
and Sailors Monument, at the entrance to Prospect 
Park. The tower will inclose a wrought-iron 
stand-pipe, 16 x 75 ft., with its bottom on a level with 
the top of the reservoir embankment, which is about 
200 ft. above tide, high water in the reservoir being 
198 ft. above tide, or 28 ft. above high water in the 
Ridgewood reservoir. 

The tower is designed to inclose the stand-pipe 
and to render what would otherwise be an ugly and 




























Water Tower; Brooklyn, N. Y., Water-Works, 


unsightly structure an artistic object, in keeping 
with the natural surroundings of the park and also 
with the Soldiers and Sailors Monument, near by. 
The tower springs from a platform about 15 ft. above 
the sidewaik. (In the illustration the first plat- 
form appears to be about 7 ft. from the ground, 
owing to a mistake in the levels furnished the 
architects.) This platform is reached by a broad 
flight of steps. From the platform, steps lead up 
each side of the tower to the top of the embank- 
ment. From the embankment a door opens into 
the tower. A spiral staircase occupies the space 
between the stand-pipe and the walls of the tower 
and leads to the platform at the top, from which there 
will be a fine view for many miles in all directions. 
The tower will be about 30 ft. in diameter and _ will 
have a total height of 176 ft. from the platform or 
first landing to the top of the lantern, the latter, as 
designed, being 338 ft. above tide. 

As shown by the illustration the tower is circular 
in plan, battering slightly in the first 45 ft. of its 
height from the platform to a point a few feet above 
the level of the top of the embankment. At the 
line of the cornice the plafi changes to an octagon, 
but the roof is conical. Narrow windows light the 
stairways and relieve the surface of the tower 


Corbels support the slightly projecting balustrade 
and the roof is carried by turrets, which in turn are 
supported by buttresses carried down nearly to the 
ground and disappearing in the increasing size of 
the tower in the lower part. The. balustrades are 
pierced to form atracery of ornamental design. The 
roof is covered with fluted tiles and is surmounted 
with a lantern, in which it is proposed to place a 
large electric light, 160 ft. above the street. 

The tower will be built entirely of red granite. Its 
body will be ashlar, with rock. face, but the but- 
tresses, turrets, corbels and window quoins will be 
hammer dressed. 

Although the design for the tower has been ac- 
cepted, the details have not yet been worked out, 
and consequently further figures cannot now be 
given. 

Messrs. Thayer & Wallace, Jefferson Building, 
Brooklyn, are the architects for the tower. It will 
be built under the direction of Mr. Joun P. ApDAms, 
Commissioner of City Works, and Mr. RoBERT Van 
BuREN, Chief Engineer of the same department. 
We are indebted to the architects for the above data. 


The Substructure of the Cairo Bridge. 





[WITH INSET.] 


The Cairo bridge was built across the Ohio River 
about 4 miles above its mouth by the Illinois Cen 
tral Ry. The Union Bridge Co. had the contract 
for the entire bridge. The foundations were put in 
by Anderson & Barr, the masonry by L. M. Loss, 
the superstructure of the main spans by Baird Bros., 
and that of the approaches by the employees of the 
Union Bridge Co. Work on the foundations was 
begun in June, 1887 and the bridge was opened to 
travel in October, 1888, 

The superstructure of the bridge proper consists of 
12 single track steel spans of the following lengths 
between centers, commencing at the Kentucky 
shore : 1 spas of 249 ft., 7 of 400 ft., 2 of 51844 ft. and 


”2 of 249 ft. The 249-ft. spans were deck, single quad- 


rangular or Pratt and the others through double 
quadrangular or Whipple trusses. 

The 10 piers supporting the 400 and 5181¢-ft. spans 
are in the river and have foundations sunk by 

means of pneumatic caissons 75 ft. below low 
water. They are numbered II. to XI. from 
the Kentucky shore. 

The masonry starts 25 ft. below low water 
and .at least 10 ft. below the river bed. The 
249-ft. spans extend over the slopes and levees 
and rest on three smaller piers having pile 
foundations. The length of spans used gave 
aclear opening in the channel spans at low 
water of 500 ft., and a distance of 4,644.5 ft. be- 

» tween the certters of the end piers. 

The Kentucky approach consists of 21 spans 
of 150 ft., 1 span of 106% ft., and 4,594 ft. of 
timber trestle. The Illinois approach 
contains 17 spans of 150 ft.,1 span of 1064 
ft., and ‘5,327 ft. of timber trestle. 
All approach spans are single track, deck, 

steel, Pratt trusses, resting on piers composed of 
two steel cylinders filled with concrete aad bearing 
on piles. Parts of both approaches are on 5° curves. 
The river bed is alluvium, with some loose rock at a 
depth of 175 ft., as shown by test borings. 

The foundation work was recently described by 
Mr. E. H. Connor in a paper read before the En- 
gineers’ Club of St. Louis, which we reproduce in 
part below : 

After a cateful study of the conditions Messrs. Mor 
180N, Chief Engineer, and CoRTHELL, Associate Chief En 
gineer, decided to use, to secure foundations, caissons 
sunk by the plenum pneumatic process, which has been 
so successfully employed by the former on 7 large bridge- 
over the Missouri River. The many logs lying buried 
deep in the sand and the possibility of striking steamboat 
wrecks excluded the use of the open caisson lowered by 
dredging, and the loose character of the bed and swift 
current during high water made the use of piles to sup- 
port the piers of such an important structure hazardous. 

In estimating the supporting power at Cairo reliance 
was placed on both the frictional resistance of the 
material passed through on the vertical walis of the cais 
son and the bearing on the sand at the base. The forme: 
was assumed at 400 lbs. per sq. ft. of surface exposed to 
friction, and the latter at 6,000)bs. persq. ft. due to the 
fatigue weight (i. e., the actual weight less the weight of 
the displaced substances) on the foundation. 
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The piers, were located from two base lines, 3,400 
and 2,400 ft. long, and the caissons sighted in by 
transits ajter every sinkage of 8 tol0ft. Pier II. 
was unavosdably sunk a foot too near the shore, but 
the others ‘were within a few inches of the desired 
positions. The report continues: 


The caissons of the three piers supporting the 518%-ft. 
spans were 3070 ft. The remainder were 26x60 ft. All 
were 16 ft. high with a timber crib work the full size of the 
caisson built on in sections toaheight of 3 ft. from the 
cutting edge. Inthe following description the numbers 
of braces and timbers given apply to the larger founda” 
tions, the smaller ones being of the same general design. 

The outsijie walls of the caissons were vertical and 
built of one ‘thickness of 12 12-in. timbers, ranging in 
length from}i0 to 43 ft., so arranged as to break joints sev- 
eral feet. oeourses of oak plank 3 ins. thick were 
spiked to t¥ outside by at least two spikes, 7 x 3 ins., to 
each squar. foot in each course. The first course was 
planed and put on at an angle of 45°; the outside planks 
were left rough and placed vertically. 

The walls of the working chamber sloped at an angle of 
45°, were built of 17 « 17-in. timbers and lined inside with 
one thickness of 3-in. pine plank. The timbers, by an ir 
genious joint, pass each other at the corners and extend 
into the outside walls. All timber used was yellow pine 
from Mississippi, except the outside planking. The 
working chamber and outside walls were fastened together 
by sixty gin. iron rods placed perpendicularly to the 
sloping timbers. 

The courses of the outside and also of the 
inside walls were bound together by drift bolts 30 
ins. long by % in. square, driven into %-in. holes 
3 ft. apart. The roof of the chamber, 8 ft. above the cut- 
ting edge, was built of 2 courses of 12 « 12 in. timbers, laid 
crosswise of the caisson, bolted together at their ends by 
1-in. bolts, and supported by the sloping walls. The out- 
side walls were braced at the bottom in the working 
chamber by 4 horizontal cross-timbers, and one longitu- 
dinal, 16 x 16in.; 8 posts, 12 x 12ins., extended from the 
cross braces to the roof. On each side of each cross brace 
was a 2-in. rod tightened by nuts on the outside. Above tbe 
roof the walls was braced by alternate courses of 3 longi- 
tudinal and 9 cross ties of 12 « 12-in. timbers dovetailed 
into the outside walls. At every intersectiou of these 
braces with the outside walls an iron rod, 2 ins. in diame- 
ter, passed vertically the entire height of the caisson and 
crib-work. Similar vertical 1%-in. rods passed through 
the timbers where they rested on one another. 

The crib work was built on in 3 sections of 12 ft. and 10 ft. 
each. At the top of each section the vertical rods had a 
washer and aturnbuckle to connect them with the next 
section of rod. The corners of the caissons were rounded 
off to a radius of 18 ins., and iron plates, 34 in. thick and 
30 ins. wide, spiked on with 10%-in. spikes. 

The walls of the working chamber were caulked and 
treated to 2 coats of white lead to prevent leakage of air 
and aid in illuminating the interior. The outside walls 
were caulked to the top of the caisson proper, 16 ft., or 
higher, to keep the space above the roof dry while putting 
in concrete below the surface of the water surrounding 
the c+isson. 

The shoe was made of iron plates %-in. thick, and was 
36ins.deep. Twenty-four inches from the cutting edge 
was an iron s_elf 24 ins. wide supported by brackets 2 ft. 
apart. From this shelf the timber walls started. The 
shoe was fastened to the timber by 2 rows of 10 « \-in. 
spikes at the outside, and 10 x %in. lag screws, apaced 
18 ins., passing through the shelf on the inside. The cut- 
ting edge was strengthened by a1 x 5-in. iron band. 

The main shafts, 3 {t., and the supply shaft 2 ft. in dia- 
meter, were built into the caisson and carried up through 
the concrete and masonry until the sinking was completed. 
To the inside of the main shaft an iron ladder was bolted, 
affording means of ascending from and descending into 
‘the chamber. 

The air lock was made of %-in. iron plates and was 
placed in the crib work 8 ft. above the roof of the working 
chamber. It was 9 ft. long, 6 ft. wide, and 7 ft. high, with 
circular ends having a radius of 3ft. The ends were 
separated from the center compartment which was itself 
divided into two spaces 3 ft. square. One of the latter 
hada circular hole leading upward and the other one 
downward. Each end was connected with each center 
room by an air-tight door, and formed a lock independent 
of the other. 

One air pipe, 4 ins., 3 discharge pipes, 4 ins., and 1 water 
pipe, 5 ins. in diameter, were also carried up through the 
timber, concrete and masonry. : 

The caissons were built to a height of 16 ft. on the Illinois 
shore about three-fourths uf a mile below the bridge site, 
this being the nearest available, suitable point, and towed 
to position by tugs. While being built the caissons were 
blocked up on six skids, or launching ways, of 12 x 12 in. 
timbers, which were nearly horizontal at the upper end 
and gradually increased in slope to about 3% to 1. 


The ways extended into the river toa depth of 7 
ft. below the low water. The shore timbers were 
placed on blocks and held in position by planks 
driven each side of them. In the river they were 
held to 2 pile bents by drift bolts. A pile founda- 





tion for the entire length would have} been better, 
since the ways were unstable and caused trouble at 
times. Some of the caissons were provided with 
false bottoms, thereby diminishing their draft. 
Their location and sinking is described as follows: 

A clump of 3 piles was driven about 6 ft. from each cor 
ner of the permanent position of the caisson in the river, 
and by means of lines fastened to these piles the position 
of the caisson could be controlled while it floated. When, 
on account of the concrete filling, the caisson began to 
touch sand it was located in its proper place by the ropes 
and two transits, one at each end of the baseline. As 
s0on as it was well into the sand and the concrete filling 
several feet above the water, sinking was begun. As the 
foundation sank crib work was built on top, and concrete 
deposited in it at the same time, the timber being kept 
one section above the concrete to ena»le the vertical rods 
to be connected at the top of each section. 

The sand in the working chamber was r‘moved by the 
use of Monson sand pumps, and by bloying out with 
the air pressure. The action of the Monson is simi- 
lar to that of the Eads sand pump but it is simpler in 
design and more efficient. In blowing—ut material a pile 
is heaped about the lower end of the } ve extending into 
the caisson with a valve near its lower end. When this 
valve is opened the pressure of air foroes the sand in large 
quantities and with great velocity through the pipe; or, 
the pipe may be extended below the level of the water in 
the bottom of the chamber, and the sand being stirred up, 
sand and water force out together. Whren the sand is 
blown out dry the loss of air is always considerable. 

On the Kentucky side a layer of very hard clay from 1 
to 3 ft.tthick was encountered 60 ft. below low water. The 
greater part of this was worked up into balls and passed 
out through the wet blow-out pipe, and some of the hard. 
est was “ locked out.” 

This work was necessarily slow. Such material was 
not expected, and when struck a clay hoist could not be 
secured in time to be of advantage. i 

The maximum sinkage in 24 hours ‘ y§as,10.63 ft. at pier 
VIII. The usual progress in clean “=f: as 2 ft. to4 ft, 
daily. The average daily progress fo e time during 
which air pressure was kept on was 1.| ft pier XI., ard 
slightly over 2 ft. at pier Il. The maxin@a depth below 
the water at which work was carrie‘ on was 94.2 ft. at 
pier TV. The time required by the wotkmen to pass 
through the lock was never over five minutes. 

High water delayed the sinking in gb geeeeyon but 
caused the most trouble at Pier IX. ifen the cutting 
edge of that caisson was about 10 ft. in S¥e sand, the river 
rose so rapidly that the contractors wer, unable to keep 
the concrete above the water, and work was necessarily 
suspended with the concrete about 6 ft. grom the top of 
the crib work. The shafts were kept aiiele the water, 
and a y-shaped timber guard built on the up-stream end 
of the caisson as a protection agairst' dmft. The river 
quickly scoured out a hole to the cuttin§ edge at the up- 
stream end, and as there was no proba@ity of finishing 
the concrete that season it was decided sink the foun. 
dation 10 ft. more, or until the top of theg#isson was only 
12 ft. above low water, to secure it and “Yleave it till the 
following summer. About 1,000 cu. rd@of rip-rap and 
sand bags were deposited in the hole s:" red out. Thus 
this foundation remained from January, 1°38, until August 
of that year, out of sight but not out of mind. 

The men for pressure work were erragged in gangs of 
from 8to 14 men, depending upon . he chaf%cter of the ma- 
terial. Sinking was always contifued ni@it and day. No 
serious accident happened in conrection Mith the caisson 
work. 

When pier II. was within a few incheg@@f the required 
depth it was necessary to blow off air ir®m the working 
chamber to permit the caisson to sink, aithough all ma 
terial had been removed fr m under th@ cutting edge. 
Therefore the frictional resistance on :h@ sides could be 
obtained from the following data: 

Penetration in sand, 86.42 ft. ; imynersion water, 90.27 
ft.; weight of caisson, 887 tons; weight of # rib, 3,163 tons; 

weight of masonry, 2,800 tons; weight of nd and water, 
1,806 tons; total weight, 8,656 tons; indica¥ed air pressure, 
before sinking, 72.75 lbs.; calculated air pressure, before 
sinking, 39.117 Ibs.; indicated air pressure lowered to 36 
lbs. 


From these the following are deduced: © 


II ss ii dtiasigns cess 42.75 39.117 36 
Reaction due to air pressure.... 4,802 4,394 4,044 
ONS WINES 5 os os cues dina 3.854 4,262 4,612 
Surface in contact, square feet. . 12,910 12,910 12,910 


Net weight per square foot ex- 
to frictional resistance, 
Ptihhd sccubrisnctcinatcenhad% 597 660 715 


In sealing the first caisson, at a depth of 77 ft., several of 
the men were tqmporarily paralyzed and 2 lost their 
lives, Afterward a different method of working was em- 
ployed, with better success. One room on the pressure 
boat was fitted up for the men, with a stove and coffee 
pot, so that every one could have acupof hot coffee on 
coming out of the caisson. A hot bath was also provided. 
While sealing one caisson a man carried in hot coffee a 
few minutes before the gang came out. No serious illness 
occurred while this was continued. 

But the easiest, cheapest and most efficient prevention of 
caisson disease found was to cool the air before it entered 


the caisson. This was done by passing the compressed 
air through a number of 1-in. pipes coiled in a box into 
which water was pumped from the river and overflowed 
constantly through a pipe near the top of the cooler, The 
air passed from the receiver through a 4-in. pipe con 
nected at the cooler by a T with 16in. pipes 100 ft. long 
The air was thusreduced in temperature from a 125° to 
95°, where it entered the caisson. 

The working hours of pressure men at divers depths 
were as follows: 


No. of shifts No.of hours No. of hours 
ofeach gang worked per rest between 


Depth of cut- 
ting edge be 


low surface per day shift. shifts. 
40 to 50 ft 1 8 16 
5O to 60 ft 1 8 16 
60 to 70 ft 2 3 9 
or 1 6 18 
70 to 80 ft 2 2 10 
over 80 ft. 2 2 10 
sealing 2 2 10 

or 2 16 10be 


The original intention was to sink all piers to 75 ft. be 
low low water, but this was slightly altered. Pier Il.’ 
was sunk 66 ft. and pier III. 69 ft. below the river bed at 
those points, being several feet above the lowest stage of 
the river. 

The concrete was mixed on a barge, anchored alongside 
of the caisson, hoisted upin buckets of 24 cu, ft. capacity 
and dumped into the pockets of the crib work. Two 
buckets and 3 men were employed in concreting. Six 
men were constantly spreading and ramming the concrete 
About 2 ft. of material were put in a pocket each move of 
the scow. 

The sealing of the working chamber, or the filling of it 
with concrete, was accomplished by means of « hopper 
bolted to the top of the supply shaft. The hopper had a 
door at the top and the shaft one at the bottom, both 
opening inward. These formed a lock operated by valves 
on the sides of the hopper, turned from the outside. 
Usually but one bucket of concrete was taken in at one 
time, as it was liable to stick in the bottom of the shaft 
if more was putin. All shafts were left inthe masonry, 
except the main shaft above one section above the lock. 
The latter was enclosed in boxing through the concrete 
and masonry and easily removed. The lock was neces- 
sarily left buried in the concrete. 

The shafts were left empty from the roof of the working 
chamber to 2 ft. below low water and the concrete started 
from the latter elevation on a wooden bulkhead, or the 
shafts were filled with sand to that point. 

In the concrete from the roof to 2ft above and fora 
depth of 1 ft. at the top of the crib work Portland cement, 
Alsen brand, was used. Between these layers Louisville 
cement was employed. Tu the filling of the working 
chamber Portland cement was used in the lower 18 ins. of 
concrete and in the 6-in layer of mortar rammed under 
the projecting shelf of the steel shoe, crossbeams and roof, 
The mortar was placed with unusual care and force, 
forming a smooth, sclid-bearing surface. 

The Portland cement concrete was made of cement, ! 
part, sand 2, broken stone 3. The Louisville concrete 
consisted of cement | part, sand 2, broken stone 3%. 

The cement used was carefully tested, some of the 
tests being summarized in ENGINEERING NEws of 
Jan. 31. On completion of the work it was found 
that the volume of the Portland concrete was 9 
less than the aggregate volume of the materials; 
the Louisville concrete was 32.57 less. The masonry 
was of oolitic limestone, of excellent quality. The 
up stream nose stone was granite in all courses be- 
tween high and low water. The courses ranged in 
thickness from the bottom upward as follows: Five 
courses 3 ft., twenty-five 24¢ ft., six 24% ft., 162 ft. 
belting 154 ft. and coping 244 ft. 


The face stone was laid in taortar composed of Portland 
cement I part, sand 2, and the backingin mortar of Louis- 
ville cement 1 part, sand2 parts. In freezing weather 
salt was added to the mort ur to delay freezing and only 
Portland cement was then used. Tests made did not war- 
rant the use of Louisville cement at sucha temperature. 

The face stones of the up-stream starting between high 
and low water. were joined to the course below by dowels 
1%  12ins., extending 6 ‘ns. ineach course. The face 
stones of each course for the three courses immediately 
beneath the coping were bound together by cramps of 
round iron, % * 20 ins., with claws sunk 3 ins. into the top 
beds. 

The starling copingis placed at high water mark or 
87% ft. above the base of the masonry. All headers had a 
face length of 3 ft., or a trifle more, and a breadth of 4 to 
6 ft.; the stretchers had a length as greatas 8 ft. anda 
usual breadth of 3 ft. 

The proportions of face stone and backing masonry in 
the piers was a surprise to many. The total and relative 
amounts for the different sizes of piers were as follows: 


——Cu. yds. Per cent.—~ 


Pier Masonry Face Height of Av. area 


No. in pier. stone. Backing. masonry. of pier. 

XII 447.0 830 17.0 142 ft. 237 aq. ft. 

It 2712.7 58.3 41.7 221 ** 5 
x 3846.5 53.0 47.0 127 ** 85 “ 


The approach spans rest on steel cylinders filled with 
concrete. Each pier consists of 2 cylinders, 8 ft. in dia- 


ates 


pe wo reese rere Tp ama 


124 


meter, placed 18 ft. center to centerand connected by a 
cross frame of rods and angles. 

The cylinders are made of -in. plates, spliced on the 
inside. 

For the foundations of each cylinder a circular pit was 
dug 8 ft. deep, and 12 oak piles were driven in it. The pits 
were then filled with concrete to the proper elevation for 
the base of the steel cylinders, the cylinders placed in posi- 
tion, concrete rammed about them in the pit, forming an 
exterior ring 6ins. thick, the cylinders filled with con- 
crete and capped with a \%-in. steel plate. The surface of 
the concrete was leveled off in. above the top of the 
cylindrical steel shell. 

The upper two feet of concrete inside and that of the ex- 
terior ring was made of Portland cement 1 part, sand 1 
part, into which stone was rammed after the mortar was 
in place. The remainder of the concrete was made up of 
Louisville cement with the usual proportions. 

In the channel piers 331 M ft. of lumber, weighing 
689.6 tons were used, 68.5 tons of iron, 77,245 cu. ft. 
of concrete weighing 5,607.5 tons, 102,508 cu. ft. of 
masonry weighing 7,688.1 tons, 1,027 tons of super- 
structure; the moving load amounted to 785.2 tons. 
Total weight on piers, 15,865.9 tons. But from this 
amount must be deducted 9,574.5 tons due to the 
weight of the displaced sand (78,000 cu. ft.), and 
water (22,756 cu, ft.) and the frictional resistance of 
the sand on the side of the caisson which is taken as 
400 Ibs. per sq. ft. This makes the actual fatigue 
weight 6,291.4 tons or 3 tons per sq. ft. of founda- 
tion. 

The weights on the foundations of the rivers piers 
was due to 264.6 M ft. lumber weighing 551.3 tons, 
62.2 tons of iron, 55,505 cu. ft. of concrete weighing 
4,024.1 tons, 77,884 cu. ft.of masonry weighing 5,841.3 
tons, 551 tons of superstructure, and 607.5 tons of 
moving load. From this amount must be subtracted 
the weight of the 78,000 cu. ft. of sand and 22,756 cu. 
ft. of water displaced, as well as the frictional resist- 
ance of the sand against the caisson, leaving an 
actual fatigue weight of 4,258 tons or 2.73 tons per 
sq. in. 

The load on the concrete base of foundation pier 
12 is made up of 905.4 tons, the weight of 12,072 cu. 
ft. of masonry. a superstructure load of 24.6 tons 
and a train load of 379.5 tons: making atotal weight 
of 1,519.5 tons or 4.08 tons per sq. ft. 


The ‘‘ Standard” Steel Tie. 


Steel railway ties have not yet been introduced to 
any extent in this country, but trials are in progress 
on several lines. Among the ties now under trial, 
one of the most novel in type, and one of the most 
promising, is the ‘‘ Standard” tie, manufactured by 
the Standard Metal Tie & Construction Co., of New 
York. 

This tie, as shown in Fig. 1, consists of a steel 
channel bar, laid with the open side uppermost, and 
having a block of creosoted, compressed wood under 
each rail. The channel is7 ft. long, 3 ins. deep in . 


werer ee 


2. CROSS-SECTION AND 


side, and \-in. thick ; for the ordinary ties it is7 ins. 
wide, but where the track is laid with supported 
rail joints, joint ties 10 ins. wide are used. The or- 
dinary ties weigh about 82 lbs., and cost $2.50 each, 
complete with bolts, wooden blocks, and all fasten- 
jogs. “or large orders this price can already be 
shaded, and it is evidently capable of considerable 
reduction, The ends are open, but in order to pro- 
vide resistance to lateral movement in the ballast, a 
portion of the bottom is partially cut away and bent 
upwards. The tie is filed with ballast. The wooden 
blocks are 4!, = 6'¢ ins, square, and 2% ins. thick; 
they are placed with the grain vertical to prevent 
cutting by the flange of the rail. At the rail seats, 
the sides of tbe channel are cut away for a depth of 
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1g-in., so that the rails rest only on the wooden 
blocks. The rails are secured by Z-shaped clamps, 
as shown; the lower part of the clamp has two lugs 
which pass through holes in the bottom of the tie 
and bear on the under side, while the upper part has 
a flange which bears upon the flange of the rail. The 
clamps are held in place by a bolt passing through 
them and through the wooden block. Where sup- 
ported joints are used the blocks and clamps are 
about 914 ins. long, and the clamps are held together 
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give nearly in full, repeating his favorable opinion 
after an experience of nearly 15 months. 

In regard to the present condition of the “Standard’’ 
metal ties that are in our southbound track south of 69th 
St.. these ties have now been nearly 15 monthr in use, in 
which time over 37,500 trains have passed over them. 
The cost of maintaining them has been so small as to be 
hardly worth taking into consideration, for the reason 
that it consisted of redressing the shoulder of the west 
side of the tracks where teams along Wallace St. occa- 
sionally drive too close to the track and tear away a por- 
tion of the shoulder; but the cost of redressing is not charge- 
able to the ties. Where this track, however, necessitated 
tamping, we found that about one-third of the time was 
consumed that would be required to temp the same num- 
ber of wooden ties. I think this is due to the fact that 
the bottom of the tie is nearer the surface, and conse- 


FIG. 1. SECTIONAL ELEVATION AND PLAN OF “STANDARD” STEEL TIE. 


by two bolts. The rail fastening is certainly ingen- 
ious, and would seem to be among the best so far 
devised. 

A later form of joint which has been brought out 
by the company is a suspended bridge joint, shown 
in Fig. 2. It consists of an inverted channel bar, the 
floor of which forms the seat for the rail, and is 
extended to bear on the wooden blocks of the 
shoulder ties. The rail is held by a pair of clamps 
gripping the flange of the rai] and the bottom of the 
side of the bridge channel. Four bolts pass through 
the clamps and channel. In both these joints the 
rails are held by the flanges only, the company claim- 
ing that ordinary splice bars and bolts are not ne- 
cessary, but such splice bars can be applied if de- 


quently requires no digging and less power to raise the 
track sufficiently to allow the tamping to be done. 

The firmness with which tie ends of the rails are held 
makes it impossible for them to move. The heads of the 
rails are perfectly even, and the usual “click, click ” 
which the wheels make in passing over the ordinary 
joints on wooden ties has entirely disappeared, and the 
section when riding over it, seems like one continuous 
rail. I find also that the ends of the rails on the wooden 
ties are sligatly flattened, while on the steel ties the rail 
ends are perfectly smooth and even, which indicates the 
absence of the wheel blow at the joint, so injurious to rail 
and rolling stock. With the “Standard” tie J find that the 


* pail continues to stand perfectly upright, and the wear is 


directly on top of the rail heaa while with wooden ties 
the rails are slightly listed outwards, and the wear is 
mostly on the inside of the rail head. The sudden and 


























ELEVATION OF BRIDGE JOINT USED WITH THE “ STANDARD” STEEL Tit. 


sired, as has been done on the Chicago & Western 
Indiana R. R. In this case plain bars were used, as 
angle bars would interfere with the rail clamps. 
The “Standard” ties were first tried on the Chica- 
go & Western Indiana R. R., about 1,000 ft. of track 
having been laid with them in October, 1889. They 
are laid in light gravel ballast, and are spaced about 
2 ft. apart, c. toc. The rails were laid with sup- 
ported joints, and were spliced with plain splice 
bars, as above noted. In our issue of Feb. 8, 1890, 
we printed a letter from the roadmaster, Mr. J. W. 
CLARK, expressing a favorable opinion of the ties 
after they had been in use about three months under 
a traffic of about 80 trains perday. Mr. CLARK has 
written another letter, dated Jan. 22, 1891, which we 


sometimes severe climatic changes to which Chicago is 
subjected led me to expect that there would be con- 
siderable heaving of the tie when the ground became 
frozen and sinking when the ground thawed again, 
and that shimming would be so difficult as to render 
the tie objectionable on that account; but there has 
been no heaving or settling whatever. The track has 
remained in perfect line and surface, and no shimming 
has been required. The broad fastening of the “Stand. 
ard” ties, which holds the rail so firmly on its founda- 
tion, permits less rail deflection than with the wooden ties 
and spike fastenings, which in my opinion accounts for 
the smoothness and uniform elasticity of the track. There 
has been no loosening of the blocks by swelling or shrink- 
age, and the blocks recently examined were found to be in 
as good condition as when first inserted. There have been 
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no loose bolts or nuts whatever; the rails are as firmly 
held now as when first laid. 

On the morning of Jan. 15, a truck under a loaded grain 
car broke down while passing over this piece of track. 
One tie was bent, but so slightly as to be hardly notice- 
able. There is every indication that the ties will remain 
in good condition and service for many years. The saving 
in road gang wages, and the greater safety and smooth- 
ness in riding which they give, should merit their favor- 
able consideration. 

In July, 1890, 1,000 ties were laid near Ballston, 
N. Y., on the Delaware & Hudson Canal Co.'s road. 
This track is laid with 67 lb. rails; the suspended 
bridge joint above described is used, with four Har- 
vey grip-thread bolts. The ties are all 7 ins. wide; 
they are spaced about 2 ft. 6ins. apart and 2 ft. at 
the joints. 

The ties are stamped from steel plates in a hy-. 
draulic press, specially designed for the purpose by 
Mr. HENRY AIKEN, which was erected in 1889at the 
Carnegie Steel Works, Homestead, Pa. The bed 
plate weighs 14 tons, and upon it are upright frames 
forming the girders ; these are connected at the top 
by a heavy cross-head or girder, which is secured to 
the bed plate by bolts. The moving head is oper- 
ated by inverted hydraulic cylinders placed above 
the side frames. The upper side of this head is pro- 
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Trass; these are natural aluminum silicates which, in dis- 
tinction from ordinary natural aluminum silicates (clays), 
contain silicic acid in a form soluble in acids. At the present 
time the term cement is applied toall hydraulic substan- 
ces which are produced by the burning of natural or arti- 
ficial mixtures of limestone with clay or some siliceous 
material. The active substances in this process and the 
ones which are necessary for the production of a cement, 
are the burned lime, the Silica and the aluminum all of 
which enter into chemical combination ‘witl* one another 
under the influence of a high temperature. It is also pos- 
sible to make a specific classification of cements into 
hydraulic limes, Roman cements and Portland cements, 
the character of the raw materials used, the methods of 
burning and the behavior of the subst¢.nce when treated 
with water being taken as the basis for Ihis classification. 
The individual peculiarities of these materials will be 
taken up lateron. Then in addition to this we must dis- 
tinguish between these, and the various natural hydraulic 
substances, such as Trass, Santorin earth and the Puz- 
zuolannas, all of which are generally reterred toasjPuzzu- 
Olannas. 
I. HYDRAULIC COMPOSITIONS OR PUZZUOLANNAS. 
These occur in natural deposits in many places, and ma- 
terials of similar character can be produced by the burn 
ing of clay. The natural Puzzuolannas are (1) Puzzuo 
lanna earth, (2) Trass, and (3) Santorin earth. 
1, The Puzzuolannas or Puzzuolanna earths take their 
name from ‘the Italian village, Puzzuoli, situated in the 
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FIG, 3. 


vided with cutters or dies for punching and slotting 
the plate, and on the lower side are the appliances 
for bending and shearing. The steel plate is first 
cut and punched by an up stroke of the head, it is 
then placed under the head and held in place at the 
down stroke, while 2 revolving bars bend up the 
sides to form the channel. An up-stroke of a 
plunger underneath the bed plate then forces knives 
through the bottom and presses up the loosened por- 
tions into the tie. The course of these operations is 
shown in Fig. 3. 

References to the “‘ Standard” tie will be found in 
ENGINEERING NEws, June 29, 1889; Feb. 8 and April 
5, 1890. Should it prove possible to make an effec- 
tive metal tie weighing only 82 Ibs. it will be con- 
trary to the early Belgian and German experience, 
which indicated that 125 to 150 Ibs. of metal per tie 
was necessary for durability; but that experience 
was on a quite different type of tie from the “‘ Stand- 
ard,” and the latter would seem to have some ele- 
ments which promise advantage. 


Cement, Hydraulic Lime, Roman Cement, Port- 
land Cement.* 


The. term cement was s originally applied to all those 
substances which when mixed up with slaked lime pro- 
duced a permanent hydraulic mortar. For this purpose 
many different materials were employed, principally, 
however, the various Puzzuolannas, Santorin earth and 


‘The above article is for the most part a translation 
made by Mr. ALDEN H. ceases of the University of Lowa. 
of an article on the subject by Prof, ENGLER in LaDEN- 
BURG’s Handworterbuch der Chemie. although it has been 
chan and abbreviated so as to adapt it to the pur, 
of publication. The authorities cited in the he original axe 
Fe nerally omitted, since their works are current only in 

rench or German. It is reprinted + The Transit, ~~ 
oon by the Engineering Seciety of the University . of 
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vicinity of Mt. Vesuvius, where they have been used for 
submarine masonry since the time of the Romans, The 
same material eccurs all along the sout.western slope of 
the Appenines, as far north as Rome and the departments 
of Herault and Ardiche. It forms a volcanic tufa of porous 
structure and variable hardness, but its most important 
characteristic from our'point of,view is that more than half 
its weight consists of silica, alumina, ferric oxide and other 
basic constituents of which the greater portion is soluble 
in concentrated sulphuric or hydrochloric acids, and in 
general the greater the amount of these soluble constitu- 
ents the greater is the bydraulicity of the Puzzuolanna. 
The following analysis shows_the composition of several 
varieties of this substance: 

Nos. 1 and 2. Italian Puzzuolannas, dry (analysis by 
Elsner-Stengel and Elsner-Reinhardt). 

No. 3. Italian Puzzuolanna (analysis by Rrost). 

No. 4. From department of Herault (analysis by Ruost). 
No. 5, From Auvergne (analysis by RrostT). 


1 2 4 5 
» S Crids Sesece 10.25 10.25 19.5 21. 28.2 
5 | Alumina....... 9.01 2.56 9.7 10.7 2. 
a Ferric oxide 4.76 4.56 63 6.8 21.8 
28 Calcium oxide 1.90 1.58 8.9 1.5 9. 
= agnesia ..... ae f ; acer 
3 Gi ssndovncss 1.47 7 ae 
| ee ; hee 10.2 12.4 4.1 
ia os n scons 9 40.56 32.7 35.5 2. 
Alumina....... 12.27 = =13.79 8.1 8.2 67 
0 700 a ¥ ihe Sel 
4 Caleium oxide. .... “ 1.2 1.3 1.3 
Biacnsee: some i ia bei seit 
eet G23} 12.68 


According to analysis by DeMarcni ‘and Fopera, Puz- 
zuolannas from the vicinity of San Paolo have the follow- 


ing composition: 

igdi a nactiietatn is guess ene boaedichostdssendcadeeuel 47 .66 
_—o cAubehonsaneshak ov dhehtulsbebana. ts) ec cdn cova deans = 
SR nc vnc ska cht tbinehcctes <a udeavio? .. 10.38 
— bpidietinhchaientbdhan dia deus caabie 4 if - 
Alkaites and other subsiancea.. ey bua\ceabebacoaend 4.13 











The same authorities also state that 15 per cent. to 4 
per cent. of lime must be ajided to produce a good 
hydraulic mortar. 

2. Trass, Duckstein or Tuffstein. This occurs on the 
eastern slope of the Eifel mountains, especially in the 
Brohl valley and the Nette valley,in the vicinity of 
Andermach and Neurried. To all appearances it is a pro 
duct of volcanic eruption. In most places three distinct 
strata may be recognized. The lowest stratum from 
which the real Trass is obtained is about as hard as a file 
and has a vitreous fracture, it is porous and varies in color 
from yellowish gray to grayish' blue. The second stratum 
is apparently the result of a :ater eruption; it is cailed 
Knuppen or Tauch; it forms a more friable and less por 
ous deposit, and is mixed with pumice and shale. The 
third and most recent stratum is really a loose whitish 
gray voleanic ash, and is called the wild Trass. 

The following analyses by different authorities show the 
composition of Trass: 


t 
1 2 3 4 
Silica soluble inthiee-.. 2.18 2.87 
ar) ~ apm = aggl with hydro 
ehloric aci ” - 13.22 6.13 
rd (Silica Sa ‘ wee BO UL CCL 
SS ‘ Alumina. . seevesece 12.20 16.02 5.95 ». 48 
< | Feric oxide ; 11.77 3.33 166 3.55 
So | Manganese oxide : 0.65 Traces Trace 
© &~< Calcium oxide.... 3.15 1.25 2.98 2.57 
ZS | Magnesia .... ...... 22 O88 19 LR 
2s | PURGRER................5 OD 3.98 
$8 | Soda....200002.. 243 2.47 
“= \ Water..... on wae te ae 
eos (Stee Seasine . 37.43 49.93 43.54 50.85 
=. | Alumina.......... 1.25. 2.26 7.46 8.45 
2 | Ferric oxide. . 057° O48 «1.10 2.95 
£3 .2< Calcium oxide.. 2.25 1.71 1.78 
$z5 | Magnesia.. . 0.27 0.50 0.88 0.9% 
7 — Resi 7 0.07 0.65 2.91 1.8z 
i Ee WR tacechen ans. 1.11 1.27 035 O34 
Loss in heating (water). ‘ ; 5.66 2.59 
In mixing mortar 2 vols. of powdered Trass are mixed 


with 1 vol. of quick lime. 

3. The Santorin earth occurs on the Greek Islands San- 
torino, ‘Theresia and Aspronisi; it is also a volcanic tufa, 
and is used in many marine structures on the shores of 
the Mediterranean Sea. This substance is distinguished 
from Puzzuolannas and Trass by its slight percentage of 
soluble constituents, so that it forms no jelly when treated 
with hydrochloric acid. 

The mortar produced by mixing Santorin earth with 
lime has the peculiarity of only remaining hard under 
water. According to the investigations of Feichtinger 
this substance contains 20.03 per cent. of amorphous 
silicic acid soluble in dilute potassium hydrate, and it is 
to this that its hydraulicity is due. Feichtinger has made 
analysis of this substance dried at 100° (No. 1), and has 
discovered that it may be separated into three distinct 
portions, by a wash analysis, viz: One-fifth pumice 
(No. 2), three-fifths real Santorin earth (No. 3) and one- 
fifth Obsidian sand (No. 4). 


l 2 3 4 


, Calcium Sulphate 0°05 
Soluble in Water { SS4ium Chioriie, 0.05 


(Silica...... pus aaa 


| Alumina..... -1.360.75 1.7 1.01 
Soles be rere’ Ferric oxide......1.41 0.28 ©. 1 Ls 
“*** | Calcium oxide....0.40 6.410 © ‘ 
\ Magnesia 0.230.25 O.54 Lisé 
Traces. 
1 2 3 i 
(Silica... . O.37 72.84 71.44 63.07 
Alumina........... 12.36 11.451 8.56 14.0 
Insoluble in | Ferric oxide . . 2.99 4.07 3.30 6.87 
hydrochloric< Calcium oxide.... 2.58 2.15 1.80 3.15 
acid Magnesia. ........ 1.066 1.33 1.36 1.58 
Potassium oxide.. 2.83 1.28 1.86 1.87 
\Sodivm.....66 0-6 4.22 2.65 3.74 4.86 
WR i cnruntuiad cevbanaminteons 406 2.25 4.61 1.14 
Salica soinble in dilute potassium 
hydrate dipltiweqen tka 5.2 28.4 3.4 


In making mortar five parts of this substance are mixed 
with two parts of lime slaked in sea water. 

While it would appear from the investigations of 
BERTHIER, Fucus, and others that the hydraulic proper 
ties of Puzzuolanna and Trass are due to the soluble 
silicates contained in them, where silica and alumina 
enter into combination with the added calcium hydrate; 
this process being accompanied by the absorption of 
water. On the other hand the Santorin earth owes this 
property to the free amorphous silica contained in it, 
which combines with the lime added to the mixture, when 
it is made up into mortar. 

Besides these, several artificial products which contain 
soluble silicates, make good hydraulic limes when mixed 
with quick hme. 

In Spain a mixture of one part of Ziegelmeh! (dust from 
tile kilns) with one part of lime and two parts sand is 
used for the purpose. Raw copper slag and blast furnace 
slag have recently been utilized in this way, but the mor- 
tar made from them is but feebly hydraulic. Husk has 
proposed to extract the soluble silicic acid from blast fur 
nace slag by means of hydrochloric acid, to dry it and 
mix it with lime, thus making a hydraulic mortar. 

Hydraulic Lime, Roman Cement, Portland Cement. 
In accordance with the method adopted by the best au- 
thorities we will classify cements as hydraulic limes, 
Roman cements and Portland cements, understanding 
the firs: two classes as including all hydraulic substances 
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produced from natural mixtures of lime and clay by a 
burning process which has not been carried to the point of 
vitrification, and which still contain more or less free 
lime. Then we can distinguish hydraulic limeand Roman 
cement, the former being a burned siliceous limestone 
which falls to pieces on the application of water, while the 
latter must be mechnically pulverized before it can be used 
By Portland cement we mean cements produced from 
natural or artificial mixtures of lime and clay by a burn- 
ing process which is carried to the point of vitrification. 

The raw materials for the manufacture of cements con- 
sist of limestone, clay and their mixtures, and as these 
substances are exceedingly variable beth in their physical 
characteristics and chemical composition their qua'ities 
must be ascertained by proper analysis, to determine the 
proper proportions of the various ingredients to use in the 
manufacture of cement. These analyses are made in the 
usual manner, and it will be best, perhaps, to omit a de- 
tailed description of them. 

After these analyses have been made, the mixtures 
adopted should be tested by test burnings made on a 
small scale. For both the physical and chemical charac- 
teristics have an influence on the resulting product, so 
that a chemical analysis does not always indicate the 
best proportion of materials to use. 

Il, HYDRAULIC LIME AND ROMAN CEMENT. 

These are usually made by burning siliceous limestones. 
SMEATON first discovered in 1793 that hydraulic limes 
leave a clayey residue when dissolved in acids. Soon 
afterwards in 1796 PARKER, an Englishman, secured a 
patent for the manufacture of hydraulic lime from 
nodular deposics containing chalk and clay, which occur 
in so-called London clay, a stratum of clay which over- 
lies the chalk in the vicinity offLondon. The result- 
ing product was called English or Roman cement. This 
same deposit occurs on the islands of Wight and Shep- 
pey, on the coasts of Somerset and Yorkshire, and also 
on the opposite coast of France, near Boulogne, where 
a good cement was made from this material as early as 
1802, 

The composition of; this substance 
following analysis 


shown by ‘the 


No. 1 by Davy. 

No. 2 by Loftus, 

No. 3 by Mulgrave. 

No. 4. Boulogne cement by Drappi 

1 3 4 

Calcium oxide.... : 55 55 
NS. Sheen <tcenwacnee 5 7.5 7 
— ; “ : ‘ 21 % 

agnesia oxide . 
Iron oxide.. cane P 13.5 It. 

hannetten to an enaiyels by SCHOFHAULT the Sheppey 
stone which has just been referred to, has the following 
cOm position, 


Soluble 
in acids. 


Insoluble 
in acids. 


ace 16.51 
Aiumina incall 4.20 
Ferric Oxide a ee a 1.08 
Ferric carbonate 5. +i 
Tontenes oxide shine 0.61 
Manganous carbonate........ ath 
Calcium carbonate 
Magnesium carbonate...... . 13 AS 
Magnesia.... vice 0.41 
Potassium with traces 


“75.91 23.64 


Deposits of a very similar character oceur in many 
places and are utilized to a considerable extent in cement 
manufacture. 

After some years the principle of hydraulic cements was 
recognized. Among the scientific investigations which led 
to the result, those made by FucHs in 183) should be given 
a leading position. This being the case, proper materials 
could readily be found, and the manufacture of cements 
advanced rapidly. Most siliceous limestones in which the 
calcium carbonate and ¢lay are present in proper propor- 
tions, may be changed into hydraulic limes by a suitable 
burning process. Siliceous limestones containing from 224 
to 268 of clay make the best hydraulic limes; they are 
burned quite easily. Those with less than 20% of clay are 
burned slowly and at a low temperature, while those con- 
taining more than 30¢ must be burned rapidly and at a 
high temperature. Accordingly, the burning is regulated 
principally by the amount of clay the stone contains, but 
the character of the siliceous sand which is always mixed 
with the clay must alco be taken into consideration. Coarse 
sand enters into chemical combination more slowly than 
the fine dust sand or the aluminum silicate; it also hinders 
the combination of the calcium with the silicates, so that 
it is dificult to make a homogeneous cement from mater- 
ials containing it. Besides, the physical characteristics of 
all the material have considerable influence. These can 
generally be determined by a wash analysis. 

Usually the harder and firmer the limestone, the greater 
will be the density and hardness of the product. On ac- 
count of the heaviness of the limes produced from it, marl 
is much used in the manufacture of hydraulic limes, and 
it will produce a better hydraulic lime the more nearly its 
composition approximates that just given. Good cements 
are often made by mixing together several materials, 
some of which contain much, and others little, clay. 
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The following tables by MicHAELIS show the composi- 
ion of a number of hydraulic limes of differeut qualities, 
before and after burning: 

I, LEAN HYDRAULIC LIMES. 

(a) Before burning. Analyzed dry. 

1 2 3 4 5 6 7 
{ Calcium carbon- 

ate.... 089" 88.00 87.81 86.87 86.19 82.5 82.82 
Magnesium car- 

4.1 3.76 


=} bonat 96. ek; ae 
Slut oe RP ae 2 OB AX 
| 


Soluble in 
HCl. 


wv carbon- 
Manganoiss car- 
re ae 
* Per cent. 
Ferric oxide. ‘ 
a Alumina. 1 3.29 20 | 
| Sitiea.....0.. | ar 5.00 4.64 .... 11.75 
* Per cent. 
(b) After burning. 
Calcium 
Magnesia .... 
Alumina.... . / tae 
Ferric oxide. | 7.08 
Manganic|! 
i {6.6 .... 16.42 
| 6.52 


83.56 81.44 79.09 15.06 75.30 
os30:: ee 3.17 2.91 
it. % ™ " ea 


teae,: Se 
8.36 7.60 


Hydraulic lime for the Juras— Berthier. 

2. Omberg’s lime—Pasch. 

3. Lime from Motala—P asch. 

4. Lime from Holkin Mountains in Flintshire—M us- 
pratt. 

5. Falhagen’s lime--Pasch. 

6. Lime from Nismes—-Berthier. 

7. Lime from Grenoble—Vicat. 


Il. MEDIUM HYDRAULIC LIMES, 
(a) Before burning, analyzed id5 


(Calcium Carbcnate au. 7 
Soluble | Magnesium “ 1, .! 
in HCL } Ferrous 2 

\ Manganous 


Ferric oxide 
Insoluble | Alunina 


in HCl. \Sitic = 
(b) After burning. 


+00 
Rs 


Ferric otide 
Mangencee ox: 


oa 35 


Sand and ig 


1. Mar] from Senouches (Collet- Seceiiite.. 
2. Secondary from Metz—Berthier. 
3. Lime from Horb in Wurtemburg—Knauss. 
4. Cement stone from near Minden—Muspratt. 
5. Lime from near Horb— Knauss, 
6. Lime from Fecamp— Rivot. 
7. Lime from Plassee— Vicat. 
8. Lime from the Paviers—Vicat. 


Ill. STRONG HYDRAULIC LIMES, 
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quite generally used for this purpose. Bituminous shales 
and siliceous shell limestones are used to some extent in 
Germany. 

The burning of these substances is carried on in much 
the same way as that of Portland cements, which will be 
described further on, and the chemical reactions which 
take place are probably much the same except that they 
are not so complete on account of the lower temperature 
employed. They also contain an excess of free calcium 
oxide which in the case of hydraulic limes is sufficient to 
cause them to fall to pieces when moistened. 


Ill, PORTLAND CEMENTS. 


Portland cements, according to the definition which has 
just been given, are those produced by the burning of 
natural or artificial mixtures of lime and clay until they 
are vitrified. Portland cements take their name from the 
hydraulic cement manufactured in 1821 at J.eeds, by Asp- 
din. This cement was made by burning a mixture of chalk 
and clay, and was called Portland cement from its re- 
semblance to the Portland stone so much used for build- 
ing in England. But, even before this, the manufacture 
of cements from artificial mixtures of the raw materials 
had been thoroughly investigated in France by Vicat and 
others. The last important step in the development of 
tae principles of Portland cement manufacture was taken 
by Paswey in 1828, who found that an excellent cement 
could be produced by burning a mixture of tlue clay from 
the Medway River with dry powdered chalk. 

The raw material for the manufacture of Portland 
cements consists of limestone and clay; the latter gener- 
ally contains the silicic acid; as yet flint and infusorial 
earths have been only experimentally used as a siliceous 
material. 

By limestone we mean every natural or artificia) 
calcium carbonate that is of sufficient purity. In practice 
it is usual to use the light porous materials rather 
than the hard limestones, since it is very difficult to 
grind them fine enough. Accordingly chalk, light marls 
and fresh water limestones are most frequently used. In 
certain kinds of marl the clay is of such quality thata 
good Portland cement can be produced by simply burning 
the substance until it is vitrified, no other material being 
added. In this class belongs the marl which occurs in in- 
exhaustible deposits near Perlmoos, Tyrol. 

Theclay for Portland cement must possess certain spec- 
ial qualities; it should consist of a homogeneous mass of 
finely divided plastic materials; no foreign bodies should 
be perceptibie with the naked eye: any crystalline sub- 
stances which may be present should be finely divided 
and uniformly distributed through the whole mass; it 
should not feel gritty between the teeth and should work 
up to a smooth paste when mixed with water. We have 
already noticed that the amount of sand should be ascer” 
tained. The less the proportion of sand and the finer it 
is, the better is the clay for this purpose, since very fine 
sand affects the other materials in much the same way 
as powdered clay. Chemical analyses show that the 
value of clay for cement manufacture varies with the pro 
portion of silicic acid in its aluminum silicate. 


BEFORE BURNING, 


1 2 4 5 

 Calctum car- 

bonate 62.47 67.86 55.87 

Magnesium 

sd carbonate.. 1.35 281 1.50 5.62 

| Ferrous car- 

| bonate J 3.30 

| Ferric oxide. ok 

\ Alumina. 
(A‘'umina 

| Ferric sil 72 


Soluble in 
HCl. 


1.13 
-¢ B oe OP 
Magnesia .... \ 5 
B¢ Potassium . 
| Sodium. . 
| Silica 
\ Water, etc... 


Insoluble in 
HC). 


9 7 Se Ul ee 
70.64 68.7 6681 62.0 57.2 63.8 
1s 688... £0 86 15 
- 66 11.6 


AFTER BURNING. 
60.95 58.80 56.44 53.93 55.05 50.44 45.69 oe oe. 77.87 amy 


Magnesia . : 1,22 
2 987 883 7.98/..... 8.88 5.01 

6.26 5.92 646). ... 

0.39 0.82 1.08< 46.07 42.05 46.85 ..... ey = ooues chavs 


Alumina, 
Ferric oxide...... 


0.46 0.98 
34.68 20.32 23.67 26.12 


073 1.60 2.90 2.71 112 
365 "1.00 “1.00 
12.47 1174 18.86 0.82 trace 


1.22 0,44 RIB gsces dees 
21.85 31.36 24. 41 20.33 22.39 





land 2. Cement stones from near Minden—Muspratt. 

3. Lime nodules from the London clay (Sheppey stone). 

4. Limestones from near Rudersdorf. 

5, 6, 7 and & Bavariat marls—Feichtinger. 

9. Marl from Perlmods, near Kufstein—Feichtinger. 

10, Limestone from Yorkshire. Whitby cement— 
Knauss. 

ll. Motala limestone (best kind)—Pasch. 

12. Limestone from Argenteuil—Vicat. 

13. Limestone from Pouilly—Vicat, 

14. Limestone from Vassy—Vicat. 

15. Limestone from Essex. Harnich cement—Knauss. 

16. Limestone from Kent. Sheppey cement—Knauss. 

17. Limestone from Theil—Rivot. 

18. Limestone from Theil—Rivot, 


Maris, which are suited to the manufacture of hydraulic 
limes and Roman cements, are widely distributed and are 


The following table by MICHAELIs contains analyses of 
a number of clays adapted to cement manufacture: 

No. 1. Clay from Saxony—analysis by Michaelis. 
No. 2. Clay from Verpommern—analysis by Michaelis. 
No. 3. Clay from Upper Harz—analysis by Michaelis. 
No. 4. Clay from Bradenburg—analysis by Michaelis. 
No. 5. Clay from Medway River—Feichtinger. 
No. 6. Clay from Medway River—Faraday. 

3 a5 5 

7 62.48 s 

* 00 


6 89 
Concerning the ferric oxide which occurs in m 
in connection with the aluminum silicate, it 
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noticed that a slight percentage of this substance is ad- 
vantageous, but a larger amount has the opposite effect. 

The raw materials shoul¢e be mixed in such proportions 
asto insure a proper chymical composition for the result - 
ing product. The chemic al composition of a good cement 


should approximate the following formula; AJ,O, 10 Si 
0,20 CaO, or as expressed in percentages : 
CE DS So os pecnccetssuscescascveeseous 58. 06 
ede rn bo She a6nge ane Orawhe 010 e272 
PICS id 5 cawndessdesdporcescescdocsosecse 7.09 
Ferric oxide ... eee Coe Se 


These figures will indicate the proportions to be used in 
mixing the raw materials, and in this connection it 
should be noticed that the proportions of lime and clay 
are much the same as in the case of hydraulic limes and 
Roman cements, that is if we reckon on one side calcium 
and the alkalies and on the other the silicic acid, alumina, 
iron oxide, manganese oxide and sulphuric acid, entirely 
disregarding the magnesia, which must simply be consid- 
ered as replacing a portion of the calcium oxide. 

PREPARATION OF THE RAW MATERIALS. 

This has a great influence on the efficien*y of the burn- 
ing process, which follows,for it is only when the lime and 
clay are ground to the finest powder, and most intimate- 
ly mixed together, that the burning produces that reac- 
tion among the constituents of the raw material, to which 
the hardening of the cement isdue. There are-three dif- 
ferent methods for producing this result. Either by grind- 
ing the materials dry and mixing them in that condition 
(dry process), or in the case of friable marls and chalk, 
the mixture is made by stirring the materials upina 
wash mill until they are so fine that they, 
are readily held in mechinical suspension in 
the water. A stream of water flows constantly 
through this wash milland carries the suspended particles 
to settling basins. Then there are the half wet processes 
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shows a partial cross-section of the filter house, 
taken through one of the filters. The operation of 
the apparatus may be clearly seen by reference to 
Fig. 3. The filter is a water-tight steel cylinder, 
nearly filled with sand. Two 20-in. mains run the 
length of the building, the upper one bringing the 
unfiltered river water from the pumping station; 
the lower one taking away the clear tilter:d water 
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the surface layer of the bed, where most of the sedi- 
ment has accumulated, and it is carried off by the 
flow through the waste pipe to the sewer. After 
washing the surface from 3 to 5 minutes, valve D is 
closed and valve Z is opened. The wash water then 
passes through the strainers at the bottom of the 
bed, lifting the whole mass of sand and washing 
out the finer particles of sediment which have 











FIG. 2. PLAY OF FILTER-HOUSE AND CONNECTIONS. 


to the city mains. Each filter is connected at the 
top by a6 in. inlet pipe with the unfiltered water 
main, and at the bottom by an outlet pipe of similar 
size to the main carrying the filtered water. The 
particles of sedi- 
ment are arrested 
by the sand, and 
the clear water is- 

4 at the bottom. 
To } prevent the 
sand from being 
washed into the 
outlet pipe, the lat- 


ter gis connected 
witlf a system of 
tub@lar strainers 


coveying the whole 
bottom of the filter 
with, orifices so fine 
mth prevent the 
entr® of the sand. 
The bottom of 
the filter case is 
filled with concrete 
up to the jevel of 
the strainer pipes. 


FIG. 1. THE NATIONAL FILTER PLANT AT TERRE HAUTE, IND. This holds the 


Vieg from photograph, showing inlet and outlet mains and wash pipe, with one filter connected, 


in which one of the materials is made into a paste with 
water, the other having been properly ground. 

In all these processes the materials are subjected to a 
second wet mixing, just before being made into lumps for 
burning. This is done iv a pug mill or similar device. 

The‘character of the grinding apparatus varies with the 
character of the raw materials; several forms of stone 
crushers and mills are used, but for very fine grinding 
stone burrs that are used in old fashioned flouring mills 
are the best. 

Hard materials are usually dried before grinding, since 
this facilitates their reduction to powder. 

Uf the three processes mentioned the wet process is the 
oldest and is still the one most generally used, altaough it 
requires a much greater outlay than cither of the others. 

After the mixing process has been completed, the wet 


material is formed into lumps and thoroughly dried. This 


is usually done in ovens heated by the hot draft from the 
cemer't kilns. 
i (To be continued.) 


The National Filter Plant at Terre Haute, Ind. 


The filter plant which we illustrate herewith is 


notable as being one of the largest of the commercial 
filterjplants as yet put in service, and also from a 
mechanical point of view because of the successful 
solution of arather knotty point in the design of a 
large cylinder to sustain heavy internal pressure. 

Thq plant consists of 12 filters, each 10 ft. in dia- 
mete’, thus giving a total filtering area of 9424 sq. 
ft. The nominal capacity is 3,000,000 galls. per day. 
This indicates a rate of flow through the sand of 
about 2 2 galls. per sq. ft. per minute. 

Fig. 1 shows a perspective view of one of the 
Terre Haute filters in place; Fig. 2is a plan view of 
the fijters with the connecting mains, ~nd Fig. 3 





pipes in place and 
preynts any of the 
finer particles of sediment from wér§§ng down and 
lodging below the bottom row of pip]. 

As the flow of water continues, the” ipper layer of 
the sand becomes clogged by the ccllccted sediment, 
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and it becomes necessary to wash the filtev. This 
is done by reversing the current throygh the sand. 
Valve A on the inlet and valve B on the outlet are 
closed. Valve C in the waste pipe ix,then opened 
and also valve D in the 4-in. wash . This pipe 
connects witha system of perforated fstrainers dis- 
tributed in a horizontal plane over tl whole area 
of the filtering bed, and ata distance 6 ins. 
below the surface of the sand. The w takes 
water from the filtered water main’ aear exit 
from the building. This reverse curr at breaks up 


lodged in the lower portion of the bed. The wash- 
ing from the lower portion of the bed requires from 
5 to7 minutes. The waste pipe is made with a 
sleeve on its lower end, by lifting which the char- 
acter of the flow can be seen. As soon as the water 
flows clear, the washing is stopped, valves C and £ 
are closed, and valves A and Bare opened, and fil- 
tering goes on as before. 

The loss of pressure in passing through the filter® 
varies from 4 to 10 lbs., according to the length of 
time which has elapsed since the washing of the fil- 
ters. Incase of necessity the gate in the 24-in. 
main can be opened, and the flow will pass direct 
from the pumps tothe city without entering the fil- 
ters. Any filtercan be cut off from the rest and 
drained of ail water by closing valves A, B, Dand EK 
and opening valves C and H. 

The filters are set in two rows in a plain brick 
building, 84 x 42 ft. The floors are of concrete, and 
a conduit at each side carries away the waste water 
used in washing the filters. The water supply is 
pumped from the Wabash River, and before passing 
through the filters carries a considerable amount of 
mud even at low stages. : The following analysis of 
water after filtration was made by Prof. W. A. 
Noyes, of the Rose Polytechnic Institute: 


Parts in 1,000,000. 

ld cancteccesa bows eccked ae 
Citic ski ak akdsdeentes cali “i chai 
Nitrogen in form of mitzatee 

ree ammonia... Teak gande 

Albuminoid arnmonia......._.._ 

Oxygen consumed by o: ganic matter............ .. 

Tata oie dd > vin casawkdnsdseddcs damaniaiin ia none 


A small amount of alum, not more than one part 
in 70,000, varying according to the amount of sed- 





mets: < 


FIG. 3. PARTIAL eneta section OF FILTER-HOUSE THROUGH ONE FILTER AND MAINS. 


iment in the water, is added at the purmpingstation : 
This unites with the fine particles of clay in the 
water to form a gelatinous mass, which entangles 
the fine organic matter in the water and stops it 


from passing through the sand. It will be 


seen that no alum is showu in the analysis, it 
being carried off with the sediment which it precip- 
itates. 

Mr. L. L. Wrtttamson, Superintendent of the 
Terre Haute Water-W orks, writes us under date of 
Jan. 29, that the filters are giving satisfaction 
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From 2% to 5% of the water pumped is used for 
washing the filter beds, the amount varying, of 
course, according to the amount of sediment in the 
water. 

A difficult feature in connection with the installa- 
tion of this plant was the construction of a shell 
which would stand the heavy internal pressure re- 
quired (200 lbs, per sq. in.) without leakage. As the 
filters are 10 ft. in diameter; the area of each head 
is 11,310 sq. ins., and the pressure against it at 200 
lbs, per sq. in. equals 2,262,000 Ibs., or 1,131 tons. This 
pressure has to be borne entirely by the flanges of 
the head, as nointernal braces or stays are permissi- 
ble. The construction may be seen by the perspect 
ive view. The cylinder and heads are made of best 
quality boiler steel, }4 ins. thick. The joints in the 
heads are re-enforced by broad cover plates on both 
inside and outside, and some of the cases have with- 
stood a test pressure as high as 2081bs, withcut leak- 
age. 

In this connection it may be said that a filter 20 
ft. in diameter was erected last summer by the Na- 
tional Water Purifying Co. for the Canton Manufac- 
turing Co., of Canton, Mass., with a daily capacity 
of 1,000,000 galls. The test pressure in this case, how- 
ever, was only 501bs., thus making the pressure upon 
the head the same as in the Terre Haute filters. 


Irregular Wear of Locomotive Tires. 


At meetings of the Western Railway Club, re 
ported in ENGINEERING NEws of April 26 and May 
41, 1890, some discussion took place concerning the 
effect of excessive counterbalance in causing flat 
spots on the left main driver of four-wheeled con* 
necting engines, the spot developing at the point 
where the tread touches the rail when the left 
pin is just passing the forward center. At the 
meeting of the club on Jan, 20 the Sn paper 
on the subject was read by Mr. J. N. Barr, Supt. of 
Motive Power of the Chicago, Mieemne & St. 
Paul Ry. We have commented on the paper in our 
editorial columns: 

The tendency of locomotive tires to wear irregularly, 
that is, to form flat places, is one of the most annoying 
and expensive of the minor trials to which a railroad mas- 
ter mechanic is subjected. This trouble is aggravated 
when roads pass through sandy districts. At first sight 
the most natural conclusion is that the tire varies in 
hardness, or resistance to abrasion, and this undoubtedly 
is the cause of a portion of the trouble, but from an ex- 
tended series of observations the writer is compelled to 
conclude that a material portion of the trouble lies out- 
side the tire itself. This conclusion has been arrived at 
from the following observations ¢ _ 

1. The tires of several locomotives, showing serious flat 
places have been slipped around on the center, then trued 
up and placed in service. The flat places in every case 
formed, again at the same place relative to the center, but 
in a different place on the tire. 

2. Observations made on a large number of tires running 
in a sandy district showed that the flat places grouped 
themselves with a close approach to uniformity, occupy- 
ing nearly the same position with reference to the pins 
and counterbalance, 

The above clearly indicates that there are cases of ir- 
regularity in the wear of tires due to the forces which are 
in action in operating the locomotive, and it isthe purpose 
of this investigation to partially determine the nature, 
extent and influence of these forces. 

For this purpose Engine 316 was taken, the dimensions 
bearing on the question being as follows: 

Cylinders: diam. 16 ins.: length 24 ins, 

Drivers: diam. 62 ins,; weight on drivers, 54,009 Ibs. 

Steam pressure: in boiler, 160 lbs,; in cylinders, 130 Ibs. 

Point of cut off: 6 ins.; speed, 40 miles per hour. 

Weight of reciprocating parts, each side, 480 Ibs. 

Main rods: total weight, 269 Ilbs.; weight taken as 
reciprocating, 117 Ibs. 

The total weight of reciprocating parts was counterbal- 
anced, the counterbalancing being equally divided be- 
tween the wheels. 

With the above data Table 1 has been computed, show- 
ing the forces im action at each 10° of a revolution, the 
zero point being taken as that point at which the right 
hand driving-wheel pin passes the forward center. 

This table shows in the first column the position of the 
wheel by degrees. The second, third, fourth and fifth 
columns show the pressure of each wheel against the 
rail, with the engine moving at 40 miles per hour. The 
pressure of the two back wheels varies from 9,660 Ibs. to 
17,340 Ibs., or 3,840 Ibs. above and below the static load of 
13,509 lbs. This variation is due entirely to the influence 
of the centrifugal force of the counterbalance. The 
pressure of the two forward wheels is subjected to pre- 
cisely the same influence from the counterbalance, and in 
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addition to this the angularity of the connecting rod 

effects a decided modification of the pressure on the rail. 
The sixth column, headed “total,” shows the sums of 

the pressures of the four wheels upon the rail. The total 


TUT NT 
TT eT 
NOTE TTT TTT 

IMI TTT TTT TT 


TT LAN | ECR He 


TT NT NIL 


EEE Eee EEN er ee 
CCTV 
CN TINY ACEEHtEr EEE 


tT der ee | 
et We tea 
Ta 
et ee ee 
Pes bik ime te el 
SC 


pressure varies from 67,712 lbs. to 45,935 lbs. a difference of 
ten tons. The sixth column is represented graphically in 
l iagram I. 

The seventh column shows the pressure against the pin, 
normal to a line passing through the centers ef pin and 
wheels, or the force at the pin tending to produce rota- 
tion. This column is represented graphically in Diagram 
II. The rotative force at the rail can readily be deduced 
from these figures. 

The eighth column shows the relation between the 
forces producing pressure on the rail and the forces which 
have a tendency to cause the tirestoslip. The figures 
are obtained by dividing the force tending to slip the 
drivers, or the rotative force at the = rail 
by the pressure on the rail. We will call this 


February 7, 1891. 


ratio the coefficient of slip. It corresponds in form 
and relation to what is known as the coefficient of friction. 
If the value of the coefficient of slip is equal to the coet- 
ficient of friction, the wheels will be on the verge of 


Total Pressure of all Drivers on Rai! through 
one Revolution. 


Diagram }. 


Rotative Force 


acting against Crank Pins through 
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one Revolution. 


Diazram 2. 
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Diagram 3. 


slipping. Diagram III. is w graphical representation of 
these values. 

The coefficient of friction between wheels and rails or 
the coefficient of udhesion, is given by HASWELL as fol- 
lows: 


COEFFICIENT OF ADHESION OF DRIVING WHEELS. 


European American 
Condition of rails. \ practice. 
Rails very dry 3 33 
Rail very wet : 25 
Ordinary condition ; 222 
In misty weather...... attendees ‘ 2 
In frost and snow. ‘ d 16 


These figures are obtained by dividing the horizontal 
force applied to the wheel at the rail that is just sufficient 
to produce slipping, by the pressure of the wheel on the 


DIAGRAM 4. ACTUAL WEAR OF TIRES ON ENGINE No, 316, C 
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TABLE I.— FORCES IN ACTION ON ENGINE NO. 316 MOVING AT 
40 MILES PER HOUR, 


s iles, 
Weight on rail. g ‘$3 E 
& Ets 
z £ is*s 
os 3 an 
: re | | ea 7 ee 
© eF.| LF.| RB.| LB. | Total.) Sa (SSE 
& | 2" 2 
O.| 23.500 19,230 13,500 17,34 63,570 12,910, .081 
10.| 13,216 18-974 12'836 17'282) 62; 15.283 _098 
90. |° 12°985 18.702) 12.187, 17°105| 60/979 181377) 121 
30.|. 12/831, 18-237) 11;580 16;825) 59.470 20; 








50. 12,733 16,811) 10,559 15,965) 56,065) 23,407 | .167 
60. 42,:39 15,979) 19,175) 15,420) 54,113) 22,378)! .165 
70.| § 2,052 15,049, 9, 14,813; 51,809| 17,924 | .138 
8). °11:799| 14.079 9,718 14,164) 49,760) 14,365| .119 
90.|, , 11,632) 13,500) 9 13,500, 48,202 13,793'| .112 
100.| *31,578| 13,216) 9,718! 12,86) 47.3.8)| 15,879) .135 
110.) 11,545! 12,985) 9,895| 12,187, 46,612| 17,530 .151 
120.) 11,555! 12,831) 10,175) 11,580) 46,141) 18,733) .163 
130., 115599, 127742) 10°55} 113035, 45.935 20/004) 175 
140.| 11,724 12,733} 11,035] 10,559) 46,051} 21,108 .185 
150.| : 11,945 12,539] 11,580) 10,175) 45,239) 20,222, .175 
160.) 12,228 12,062! 12,187, 9,895) 46,362)| 16,279) .140 
170.| 12,641) 11,799 12,836, 9,718, 46,994) 13,870) .119 
180.|| 13,500, 11,632) 13,500, 9,660, 48,292 793 | 112 
190.|| 14,575 11,578) 14,161) 9,718) 50,085 | 15,308 | 123 
200.|| 15,648. 11,545| 14,813) 9,895! 51,901| 16,290; .126 
210. | 16,697, 11,555| 15,420) 10,175 53,847 | 16,938 | 126 
220.|| 17.641, 11,599, 15,965) 10,559) 55,764 17,179) .123 
23). | $18,495 11,724] 16,441) 11,035 57,694 17,496) 120 
240.| 19,232 11,940, | 11,580 59,582)) 18,105) 120 
250.,, 19,408, 12,228} 17,105! 12,187, 60,928| 15,745) .104 
260.|| 19, 11 12,641] 17,282, 12,836 62,070) 12,779| .082 
270.|| 19,23)) 14,500, 17,340) 13,500 63,570 12,910 | .081 
230.|| 18,974 14,575] 17,282) 14,164 64.895) 14,712/ .090 
2%). | 18.702, 15,648) 17,105, 14,813) 66,268) 17,137), .104 
3)0.|| 18,237. 16,697) 16,825) 15,420 67,179| 18,672) .112 
310.\| .17,508! 17,641] 16,441! 15,965! 67,645) 19,443/| .117 
320.|| 716,811! 18.495) 15,685) 16,441) 67,712) 19,796 | 117 
330.|| +15,979, 19,232] 15,420, 18, 67,456 | 20,261) .120 
310.|| 15,049, 19,408] 14,813) 17,105 66,375 | 17,390}, .105 
64 ,836 Zz 
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rail, 6 ad can be compared directly with the values given 
in the eixhth column of Table I. 

We will now proceed to apply the data given in Table I. 
to acase of wear taken from actual practice and illustrated 
in Diagram IV. The wear is shown by full lines for the 
right hand wheels and dotted lines for the left hand 
wheels. The depth of wear as shown is exaggerated to 
prevent confusion of lines, and shows just twice as great 
as the actual wear. 

On the forward wheels there are two flat places of about 
the same size in the same location. This varies from the 
generf:! results, as in most cases the flat place on the right 
wheeffis much less than that on the left wheel, and there 
seemmgood reason to believe that the flat place on the 
right “and wheel has been modified by a soft place in the 
tire. 

By referring to Table 1, it will be seen that the coeffi- 
cient of slip at 50° is .167 and that this exceeds the coefficient 
of adhesion fora frosty rail and that it approaches un- 
comfortably close to the coefficient of adhes:on for ordin- 
ary condition of rail. The tendency to slip slightly or to 
what is known as imperceptible slip must be quite de- 
cided under these conditions. 

A corresponding flat place is found on the left bach 
whee}, but the right back shows no flat place. peverali 
cases 850w some wear on the right back wheel correspond- 
ing with that of the left back wheel, but always less in 
quantity, and in this case doubtless more careful measure- 
ment would have shown some wear. 

Considering the four flat places as shown in the neigh- 

borhood of 8°, why do they vary, always being greatest 
on the left hand tire? An inspection of the weight on rail 
seems to show the reason quiteclearly. Table 1 shows the 
pressure of the four wheels on the rail at 60° to be as fol- 
lows: L. F., 15,979 Ibs.; L. B., 15,429 Ibs.; R. F., 12,539 Ibs.; 
R. B., 10,559 Ibs , and the average size of the flat places 
correspond with these pressures. There are two other flat 
places on these wheels, one on the right back at 200°, and 
the left forward at 310°, which can scarcely be ac- 
for by slips, but are probably due to soft places 
ire. 
e speed of the engine increases, the coefficient of 
slip *. varied by the iucreased intensity of the action of 
the cootrifugal force of the counterbalance. A change in 
stean) pressure and cut-off also affects these values. 

There is a possibility that further and closer observa- 
tions, covering a sufficient number of cases to eliminate 
the question of variation in the hardness of the tire, will 
develop the following: Flat places will be found near the 
60° point, varying as shown above. Flat places will be 
found near tne 140° point, where the coefficient of slip 
reachws .185, but much less than the preceding on account 
of light total pressure on the rail, and all nearly of the 
same size as the pressures of the wheels on the rail are all 
four nearly equal. Very slight flat places may also be 
found ut the 220° point and the 320° point which are two 
other maximum points of the coefficient of slip. 

It would appear from a comparison of the flat places 
with the weight on rail that when the pressure does not 
exceed 11,000 lbs. the tendency to abrasion from imper- 
ceptible slip is very slight. 
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The conclusions to be drawn from thg§above may be 
summarized as follows: 

1. Flat places on driving wheel tires 
to lack of uniformity in their wearing qu 

2. The flat places havea tendency to ¢ 
where the coefficient of sl p is greatest 

3. They vary in depth with the pressure 
when the pressure does not exceed 11,000 
ceptible slip produces but little abrasion. 

‘4. Imperceptible slip does not appear at 
part of the wheel, but in special localities 
maximum values of the coefficient of slip . 

5. The counterbalance should be as lig ht as possible 
compared with the reciprocating parts, Bonsistent with 
smooth riding. 

6. The reciprocating parts should be gs light as pos- 
sible. ‘ 
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An English Steam Crane Excavator. 


A steam crane excavator, now in us} on the Man- 
chester Canal, is illustrated in Engineering, of Jan. 
16. The excavator is made at the Bankhall Engine 
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DIAGRAM OF GROSS AND NET EARNINGS, WORKING EXPENSES AND 


MILEAGE OF SOUTH AUSTRALIAN 


Works, Sandhills, Liverpool. It is an ordinary 10- 
ton locomotive crane with an excavator bucket 
hinged to the crane a little below the centriél point 
of its length. The whole is carried on a steel 
truck with four wheels fitted to a4-ft, 8i¢-in. gage 


and four additional wheels on the samg# axles fitting 
a 7-ft. gage. 
The engines have two 8in. cylindey with 12-in. 


stroke and link reversing gear. The bpiler is verti- 
cal, 4tt.6ins. by 10 ft. high, des:gned fo? 801bs. steam 
pressure. The excavator bucket hasa capacity of 
14g cu. yds. The special feature of this excavator is 
the arrangement by which the buckes is fed up to 


its work. This is done by a steam cy. r bolted to 
the bucket arm and permitting an i d-out mo- 
tion of 2ft. In practice, this mach be used 
in cuttings 20 ft. deep and 40 ft. wide, #7.d the out- 
put varies from 800 to 1,200 cu. yds. day of 11 


hours, The total weight of a B-machi."s, for work- 
ing stiff clay, is 35 tons. 
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South Australian Railways. 


There are in Australia und the adjacent smaller 
islands 7 different colonies, as follows: 


Miles Ry. Area. Population 

New South Wales . 2,263 310,700 1,122,200 
Victoria....... <aaaue 87,884 1, 164,288 
South Australia 1,756 903 690 319.604 
ueensland. . 2,064 668,497 408.658 
Western Australia........ 497 1,060 000 43,698 
New Zealand ackewecdie aE 104,022 620,279 
Tasmania 374 26,215 151,480 
OME de ndisncuceee ccc ee 3,161,018 3,768,107 































We take these figures from the last issue of Whit 
taker’s Almanac for 1891. The population and miles 
of railway are for the end of 1889, or beginning of 
1890. Nearly all the railway mileage is owned by 
the government. 

It will be seen that the total area of Australia is 
slightly larger than that of the United States, ex 
cluding Alaska. The population is still compara 
tively small, however, and is likely to always re 
main so, since the arable Jand fit for settiement is 
only a comparatively nar 
row strip along the coast, 
the interior being a rain 
less and still largely unex 
plored waste. The total 
debt of all the provinces is 
some $900,000,000, largely 
incurred for building rail 
Ways and other public 
works, and the population 
is one of the most pro 
gressive in the world. 

South Australia is one 
of the most important ot 
the provinces in area and 
railway mileage, but one 
of the least important in 
population. The railway 
system consists of about 
4) miles of 5 ft. 3-in. 
gage and 1,276 of 3 ft. 
6-in. gage, the narrower 
gage being all of the more 
recent construction. The 
official reports are very 
complete in their details 
but unhappily not so di 










railway operations began 
in the province; and we 
also abstract from the re- 
port the following oper 
ating records, to which 
we have added the correspording records for the 
American railway system, for purposes of com- 
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parison : 
South United 
Australia. States. 
Miles open at close of year............ . 1,610 161,396 
eee ae il L.£2 2.17 
Receipts per passenger mile............ £2¢ -17e. 
oa _—— pate - train mile...... 10 .44c. 92.800. 
Passengers per train............-.-.+++: 44.7 42.8 
Miles per passenger.......-.......-+- -- 13.62m.. 2%4.)7m. 
wy IE SON ce ces cnceasecss $972 $1,771 
Freig —. 
Receipts per ton mile...........-....-.+- 3.56c. 0.976e. 
a © . trmiee Malle... ....0.se0ee- ... 190.18c. 154.7c. 
Tons freight per train................... B45 159 3 
OE MOF COM. . 22.00.00. _--ceccscceseres 79.73m. 1106.8m. 
— ae ee rrr $2,220 $4,365 
t = 
Receipts per train mile................. 151.64c. 137.2c. 
Er “ “ =< — iibecckourud a = en 
xpenses per train mile................ ‘. 3c. 
Per cent. of expenses to earnings...... 50.68% 67.9% 
Population per mile road............. . 204 388 
Number employees.............. s+. .. 3,3 704,743 
. = per mile.............. 2.108 4.467 





It will be seen that the passenger traffic is handled 
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under much the same conditions and with much 
the same resultsin South Australia as on the aver- 
age American railway. In freight traffic, however, 
there is an enormous difference. The average rate 
is nearly four times as high in South Australia, and 
the average train load only one-third as great. 
Consequently, the receipts per train mile are some- 
what greater, the expenses per train mile noticeably 
leas, and the expenses only 50.77, instead of 67.9%, of 
the receipts, which argues that rates are maintained 
at an unduly high point, the invested capital per 
mile of road being very moderate. 


Estimating Overhaul in Earthwork by means 
of the Profile of Quantities. 


As the method described in the article under the 
above title, contributed by Mr. FisHer to ENGI- 
NEERING NEws of Jan. 31, was not entirely clear to 
some of our readers, Mr. FisHerR has favored us 
with the following fuller explanation of the process 
outlined in the last paragraph of his former article: 

Prolong that portion of the balancing line in the 
accompanying figure, which passes through stations 
230 and 240 to the point P, its intersection with the 
horizontal through 235; the lines of haul are drawa 
from this point to each point of flexure of the dotted 


PROFILE OF QUANTITIES. 


and solid curves. The limit of haul is fixed by 
making the horizontal distance between the upper 
intersection 500 ft. 

The expansion and contraction of the material is 
shown bythe relation between the extreme ordi- 
nates of the solid and dotted curves, as shown in 
, the figure, The balancing line is nearly always more 

or less inclined. It is horizontal only when the 
volumes of the adjacent cut and fill are equal to 
each other. The point P will not usually come on 
the limits of the drawing, and it is only in the rare 
instances of great expansion or contraction of 
material that it is needed in practice. The inclina- 
tion of the balancing line is generally so slight that 
the lines of haul can be drawn parallel to it or a 
trifle divergent. 

The Advantages of Large Furnaces. 

Ata late meeting of the Engineers’ Society of 
Weatern Pennsylvania a paper was read by Mr. H. 
D. HIBBARD on “ Defects in Design of Open-Hearth 
Steel-Melting Furnaces.” In discussing this paper 
the maximum size at which an open-hearth furnace 
could be built and successfully run was brought to 
question. The author thought that this was a 
feature to be governed entirely by the size of ingot 
to be made. He thought that a 100-ton furnace was 
practicable, but hand-tools would become so large 
and unweildy that some kind of machinery would 
have to be devised to take their place. 

Mr. WM. METcALF said that from an economical 
standpoint he never saw a furnace too big. During 
the late war necessity compelled the firm with 
which Mr. METCALF was connected to build what 
was then classed as an absurdly large furnace, and 
the army officers and othersthought that it would 
be impossible to melt the large mass of iron pro- 
posed without ruining it. The “ kitchen ” of that 
furnace was 7 ft. high, 11 ft. wide and 17 ft. long in 
the clear. It wasan ordinary coal] furnace, but it 
was quite comajon t¢ charge 40 tons of iron in this 
furnace and to sometimes put ina whole gun, Start- 
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ing with the furnace cold in the morning, the charge 
would be melted in from 314 to 4 hours. 

For one year Mr. Metcatr kept an accurate 
account by weight of the fuel used in different 
furnaces. Speaking from memory, he said the 
results were as follows: A 10 ton furnace required 
for melting about 16 bushels to a ton of iron; the 15- 
ton furnace would melt with 13 bushels; the 25-ton 
furnace, ofan improved model, took 7 to 8 bushels, 
and the 40-ton furnace described. from 4'¢ to 514 
bushels per ton of iron. As to lasting qualities, the 
speaker said that the big furnace would run as long 
as the others, The average life was only about 6 or 
8 weeks; because being coal furnaces, a new sand- 
bottom had to be made every day. They were 
charged cold every morning and fired with the draft 


from a stack, 11 ft. in diameter and 70 ft. high, for 
the 40-ton furnace. 


The Siberian ‘Raltway. 


The Magdeburg Zeitung gives some interesting particu - 
lars concerning the plans which have been suggested for 
the projected railway across Siberia to the Pacific. There 
were two divergent schemes. One advocates an unin- 
terrupted line, starting from Tjumek, in the Urals, and 
having its eastern terminus at Viladivostock. This would 
be at least 8,000 versts long, and the lowest estimate places 
the cost at 340,000,000 roubles. The other scheme recom- 
mends a system of com- 
paratively short railways, 
combined with the great 
waterways which have 
hitherto been a chief fac- 
tor in commercial com- 
munications through 
Russian Asia. This, it is 
estimated, could be com- 
pleted for 120,000,000 
roubles, or for a little 
more than a third of the 
cost of the more ambitious 
project. The western ter- 
minus of the system 
would be at Tomsk, 
which is already con- 
nected by rail with all the 
chief points in European 
Russia. The railway to 
Irkutsk, close to Lake 
Baikal, will te 1,568 
versts long. Another 
line from the south- 
eastern end of the lake to Szetensk and the Amoor will 
be 1,000 versts long, and its continuation from Grafsikaja 
to Vladivostock will be 383 versts. This line of communi- 
cation, it is true, will be available only during the sum- 
mer half of the year. But the experience of what actually 
goes on in the Volga region, where, notwithstanding the 
railway facilities, all trading operations are confined to 
the period within which navigation is feasible, shows that 
a summer system of communication will be quite suf- 
ficient for Siberia, where trading operations and de- 
velopment of every kind are 30 much less. A long 
series of observations shows that both the Obiand the 
Irtysh are open for navigation about 190 days in the 
year, which will give much more than sufficient time 
for the cheaper conveyance of everything by water from 
one railway terminus to another. At all events, this 
combined system of railways and navigable rivers will 
suffice for all Siberian demands for a long time tocome. 
It is rumored, the Magdeburg Zeitung states, that the 
railway from Tomsk to Irkutsk will be taken in hand 
this year, and that a loan will not be needed, at least in 
the first instance, for its construction; the funds will 
probably be obtained from tie accumulation of savings 
during the last few years. The German paper proceeds 
to give estimates in detail of the probable income cf this 
new system, in which the revenue to be derived from the 
carriage of tea is put down as a considerable item. At 
pr sent all tea which comes from China to Russia is 
carried by water, with a comparatively small distance of 
land transport, all the way to Nishni-Novgorod. 


PERSONALS. 


Dr. NrcHOoLAS AUGUST OTTO, inventor of the Otto 
gas engine, died at Cologne, Germany, Jan. 27, aged 55. 

Mr. A. N. TAuBot, of Champaign, IIll., has been 
elected presiient of the Illinois Society of Civil Engineers 
& Surveyors. 

Mr. THoMaASs CAMPBELL has been appointed Re- 
ceiver of the International & Great Northern Ry., vice 
Col. Eppy, deceased. 

Mr. F. P. Dewey, M. Am. Inst. Mining Engineers, 


and late Curator, Department of Metallurgy, U. 8S. 
National Museum, has established a chemical] and. metal 
lurgical laboratory in Washington at 621 F St.,.N. W. 
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Mr. Etwoop S. ScHEe&tz has been appointed Mas 
ter Car Builder of the Georgia R. R., vice Mr. T. M. Pre- 
VAL, assigned to other duty, 

Mr. W.C. Arp, of Logansport, Ind., bas been ap- 
pointed Master Mechanic of the shops of the Pittsburg, 
Cincinnati & St. Louis Ry. at Dennison, O. 

Mr. J. C. HAGGETT, Master Mechanic of the Dun- 
kirk, Allegheny Valley & Pittsburg R. R., has resigned, 
He will be succeeded by Mr. W. G, TaBER, formerly Mas- 
ter Mechanic of the New York & New England R, R, 

Mr. L. F. WAKEFIELD has been appointed Chief 
Engineer of the Sioux City & Northern R. R., vice Mr. A. 
K. SHURTLEFF, resigned. Mr. WAKEFIELD retains his 
position as Chief Engineer of the Sioux City North. 
western R. R. * 

Messrs. W. L. FinpLey, C. F. Quincy and 
ARTHUR CRANDALL have organized the Q. & C. Co., of 
Chicago, New York, and Montreal, as successors to the 
Dunham Manufacturing Co., well known throughout the 
railway trade in this country. 


NEW PUBLICATIONS. 


—The Theory and Practice of Surveying. Designed 
for the use of surveyors and engineers generally, but es- 
peciaily for the use of students in engineering. By J. B. 
Jounson, C.E., M. Am. Soc. C. E., Prof. C, E. Wash. 
Univ. Seventh revised and enlarged edition. New York: 
John Wiley & Sons; 8vo, pp. 730, 108 cuts, 12 tables, $4. 

This seventh edition of what has already become a 
standard work contains some important additions and 
corrections. The chapter on Land Surveying has been 
entirely recast, as also the description of the U. S. Land 
Surveys. An important addition is a new method for de- 
termining azimuth at any hour from polaris, which will 
be found very convenient on all kinds of surveys. The 
method was devised originally by Mr. J. B. SuHrnn, of the 
U. S. General Land Office, and, by an ingenious arrange- 
ment of tables, only two pages are required to give all 
necessary data for determining the azimuth of polaris at 
any day, hour, minute and year until 1900, or with very 
trifling error until 1910. We have on many occasions sug- 
gested that such a method was possible, and should be 
perfected and tabulated, and we are only surprised that 
this has not been done before. It appears to us that the 
method is capable of still further simplification, but per- 
haps it would not prove simpler in use, and the form given 
is simple enough for practical purposes. The short sen- 
tence which ends at the top of p. 541 is bad in form at 
least, if not in substance. 

Tfie short introduction of three pages with which the 
work opens is admirable in its form and spirit, pointing 
out clearly the difference between compensating and 
cumulative errors, and the folly nov to say dishonesty, 
of pretending to a greater accuracy than exists by carry- 
ing out results to many decimals. It would afford us 
satisfaction, and might perhaps be of interest to many 
readers to again review the work throughout, in which 
there is much more to approve of than to criticise, but as 
we have noticed prior editions with some fullness, it is 
hardly necessary that we should do more now than to 
again commend the work as an excellent manual which 
has now become a better one than ever before. 


—Ceneral Index of the Annual Reports of the American 
Railway Master Mechanics’ Association. Prepared by 
ANGUS SINCLAIR, Secretary. New York, 1891. Published 
by the Association. Pamphlet, pp. 62. 

This index covers the 23 annual reports of the Associa- 
tion which have thus far been issued. The compiler bas 
indexed reports, papers, illustrations and discussions 
separately,and has also madea general index to the 
whole, which he has wisely made much fuller than the 
others, occupying two-thirds of the pamphlet. With this 
index those who are fortunate enough to have acomplete 
file of the reports have now quite a complete cyclopedia 
of locomotive design, and the topics related thereto. It is 
by no means an infallible one, and there is very much 
that is contradictory and obsolete init; but it has the 
great merit of being a record of practical experience, and 
this index, which makes it available for reference, is a 
real boon. 


—Second Biennial Report of the Minnesota Bureau of 
Labor Statistics. Joun Lams, Commissioner, St. Paul, 
1890. Paper 6 x 9 ins, pp. 377, with tables and illustra- 
tions, 

This is oneof the best reports of a State Labor Bureau 
that has come to our notice, The subjects investigated are 
“School Attendance,’ “Child Labor,”’ “ Manual) and 
Technical Training,” ‘“‘ Workingmen’s Earnings and Ex- 
penses,” *‘ Mine Inspection,” ‘‘State Labor Laws.” The 
commissioner does not confine himself in his report to ex- 
isting conditions in Minnesota, but quotes largely the re- 
sults of investigationsin other States and abroad. The 
chapter on manual training gives a full account of the 
work in progress in this direction in the schools cf Minne- 
apolis, St. Paul, Stillwater and Duluth,.as well asin the 
more important schools in other States. 

—Annual Reports have been received as follows: 

General municipal reports: Middleborough, Mass., J. B. 
Brats, Water Commissioner ; Pittsfield, Mass., J. M. 
Hatou, Superintendent Water- Works; WAchita, Kan., 2. 











February 7, 1891. 


ENGINEERING NEWS. 





131 


oe  ——_ 


H: Jackman, City Engineer. Water-Works reports : 
sville, N. H., F. B. Mann, Superintendent: Fitch- 
. Mass.,T. C, LowELt, Superintendent; Lockport, 
14a... R. J. STerReTr, Surerintendent: Trenton, N. J., 
( 4. Rem, Secretary; Manhattan, Kan., G. E. Hoprer, 
Superintendent; Annual Report upon the Washington 
(D. C.) Aqueduct, Water Supply District of Columbia, 
&v,, in charge of Lieut.-Col. G. H. Ettrot and Lieut. Col. 
J.,;M. WILson. 

‘The American Patent System. A Practical Guide to 
the Inventor and the Investor in Patents, By D. WALTER 
Brown, New York. Published by the Author. 16mo, pp. 
64; 25 cents. 

This is a reprint of a series of articles in the American 
Machinist, and contains useful elementary hints on pat- 
ent procedure. 


"Proceedings of the Eighth Annual Convention of the 
Eoadmasters Association of |America, JNO. P. RAMSEYe 
Muncie, Ind., Secretary. Pamph., 93 pp., with several il- 
lréscrations of interlocking machines and rail joints. 

Members of the Association will doubtless examine this 
raport with interest to see if it is as full of errors as the re- 
port of the preceding year’s convention, concerning which 
so much fault was found at the Detroit meeting. While 
the report is by no means free from errors, they seem to 
be due to the proofreader rather than the stenographer or 
editor. On the whole, considering the great difficulty in 
taking accurate stenographic reports of such a meeting 
and translating them from what the speakers meant to 
say to what they actually did say, the stenographer and 
editor deserve praise for their work. The proceedings of 
the convention were fully reported in our issues of Sept 
13 and 20, 1890. 


—Annual Report of the Columbus (O.) Water-Works, 
Superintendent and Chief Engineer, W. H. MCALPINE. 
Pamph., pp., 40. 

This report contains very complete pumping statistics, 
in detail, for the years 1889-90, and less full for the years 
1872-3 to 1889-90. There is also a table showing in detail 
the disbursements for the works for the 20 years ending 
March 31, 1890, and some additional statistical matter of 
value. 


—Report of the Water Commissioners of Detroit 
(Mich.). Secretary, I. N. Case. 

Some very interesting facts regarding the use of meters 
are given in thisreport. Themumber.of meters was in- 
creased during the year from 198 to 854, or by 658. In two 
years the average daily consumption has been reduced by 
6,090,009 galis., and the daily consumption per capita from 
204 to 155 galis. The pumping and other statistics in the 
report are quite complete. Experiments with natural gas 
began in December, but had not been completed at the 
time the report was made. 


TRADE PUBLICATIONS. 

~Pecora Mortar Stains. 8, BowEN’s Sons, North Penn 
‘Junction, Pa 15% X 42ins. 11 plates. 

This is a manufactirer’s catalogue which very few 
readers will consign to the waste basket. It consists of 
i} fixely printed engravings, mostly direct reproductions 
from photographs, showing various buildings of recent 
erection in which the Pecora stains were used in the mor- 
tar. Among them are Osborn Hall at Yale College, the 
Wisconsin Central Passenger Depot at Chicago, the Uni- 
versity Building at Allegheny, Pa., and the California 
Academy of Sciences at San Francisco. 


—Street Railway Roadbeds. R. T. White, 52 Wall St., 
New York.--Anillustrated catalogue showing the “Daisy” 
chair, of cast-iron or steel, for use with T or gird: r rails 


‘of various types fo~ street railways. The pamphlet also 


: illustrates and describes a decidedly novel form of cable 


jee~ 


' 





conduit construction, in which the conduit is carried on a 
series of short cast-iron posts, and the two conduits and 
the tracks are so connected by I-beams that closing of the 
slot is absolutely prevented. The method is fully shown 
and the details are wel. worked out. The catalogue gives 
a list of 21 street railways employi :g@ the patent chair, and 
shows that 180,026 are now in use, though the patent is not 
yet one year old. 


SOCIETY PROCEEDINGS, 


Technical Society of the Pacific Coast.—The follow- 
ing officers were elected at San Francisco, Cal., Jan. 23; 
President, John Richards, mechanical engineer; Vice- 
Premdent, Luther Wagner. civil engineer; Treasurer, 
Geo. F. Schild, naval architect; Secretary, Otto Von 
Geldern, civil engineer; Directors, Hermann Kower, civil 
engiaeer; Ross E. Browne, mining engineer; C. R. 
Grunsky, civil engineer; Jas. W. Reid, architect; Al- 
pheus Bull, mechanical engineer. 

Alabama Industrial and Scientific Society.—This 
new technical organization was organized at Tuscaloosa, 
Ala., in December. The secend meeting was held at Bir- 
mingham, Jan. 28, at which about 40 were present. The 
President, Cornelius Cadle, Jr., of Blockton, delivered an 
address and papers were read by A. W. Haskell on ‘‘Mine 
Surveying.” and by Joseph Squire on “The Cahaba Coal 
Field.” A constitution was adopted and resolutions were 
passéd asking the Legislature of Alabama to appropriate 
$30,000 for a more rapid geological survey of the State. 


Meetings of the Society are to be held quarterly. The 
next meeting will be held at Anniston on Wednesday. 
April8. Mr. W. B. Phillips is the Secretary. 


Engineers’ Club of Cincinnati— At the regular 
meeting, Jan. 15,35 members and severa] visitors were 
present. Messrs. Louis Zepernich and John W. Cowper 
were elected members. The committee appointed to in- 
vestigate the advisability of the club becoming a member 
of the Association of Engineering Societies presented i's 
report, and after some discussion of the subject it was de- 
cided that the club defer the matter for the present. Mr- 
Edwin A. Hill, real estate agent of the (.C. C. & St. L. R. 
R., read a paper oft “Office Records.” 


Central Railway Club —The quarterly meeting was 
held Jan. 28 at the Iroquois Hotei, Buffalo. The amount 
of fastening necessary on center plates for the acceptance 
of cars in interchange was discussed. It was voted that 
at least two effective bolts at points opposite each other 
should be required for the acceptaneeof acar. The commit- 
tee appointed at the last meeting to consider what amount 
of breakage of coupler or knuckle should cause the rejec- 
tion of a cay fitted with M.C. B. couplers reported that cars 
should be rejected if the knuckles were broken or chipped 
in any manner. Diagrams were submitted showing the 
amount of breakage of the draw bar which should cause 
rejection. The report was adopted as the sense of the 
meeting. The following officers were then elected: Pres- 
ident. Eugene Chamberlain; Vice-President, f. B. Griffith; 
Secretary, John McBeth. 


Illinois Society of Engineers and Surveyors,— 
Sixth annual meeting held at Springfield, Ill, Jan. 27-30+ 
President Arthur N. Talbot, presiding. Among the papers 
read were the following: “Improvement of Public 
Grounds,” S: F. Balcom; “Cumberland Gap Tunnel,”’ Jas. 
F. Parr; “Distance to the Stars and How Found,’ Prof. 
Ira O. Baker; “‘Roads and Road Drainage,” T. 8S. McClan- 
nahan; ‘“‘ Metric System ;” “Pennington’s Aerial Ship,’’ 
G. C. Harvey; “ Peoria Water-Works,” Jacob Harman; 
‘* Durability of Iron Water and Gas Pipe Underground,” 
Charles G. Elliott; “Office Records,’ E. A. Hill; “‘ Map 
Making,” W. W. Abell; “‘ Principles of the Electric Mo- 
tor,” C. J. Mitchell; “ Determining True Standard Time 
atany Piace in the United States,” D. H. Davidson; 
“Streets and *idewalks,”G. F. Wightman; “ Drainage 
and Sewerage of the Town of Cicero.” J. W. Alvord; 
“Safety Appliances in Railway Travel,” Chas. Haneel; 
“*Brick or Stone Culverts vs. Trestle Work,’’ J. A. Allen; 
“Raising of Flood Level in Creeks by Silt Deposits, and 
How to Apportion Expense of Counteracting,” E. J. 
Chamberlain; ‘“‘Surveying Problems,” D. L. Brancher. 
The following officers weve elected for 1891: President: 
Arthur N. Talbot; Executive Secretary and Treasurer, 8. 
A. Bullard; Recording Secretary, C. M. Richards; Chair- 
man of Executive Board, D. L. Brancher. 


Western Railway Club.— At the meeting on Jan. 20 
Mr. D. L. Barnes’ paper on “Vertical Plane Couplers and 
Air Brakes,” (see ENGINEERING News, Jan. 3), was dis- 
cussed. Mr. Barnes gave additional results of examina- 
tion of the slack in M. C. B. couplers. This he had found 
to average 1% ins. in a number of cars, the coupler being 
drawn out or pushed in by the strength of one man. By 
attaching a locomotive the slack was shown to be as high 
as 2 ins. in some cases, not including the compression and 
extension of draft springs. Observations on link slacks 
had shown it to vary from ! tod4ins. An examination had 
also been made of the automatic couplers on ore cars of 
the Chicago & Northwestern R.R., which had been in 
service since April, 1890, and had made an average of 12,- 
000 miles. Theaverage wear of the knuckles was \% in. 
on the interior face. This the author presented as show- 
ing that his estimate of five to six years as the probable 
life of knuckles before wearing out was a conservative 
one. This, however, was no excessive wear, and the 
author believed that the vertical plane coupler is “the 
best device ever produced for coupling trains.” 

A discussion of the paper was presented by Mr. W. H. 
Marshall. He referred especially to the need of better 
governors for air brake pumps, which would never allow 
the pressure to rise above the standard 70lbs. He gave 
instances of pressures of 90, 100 and even higher pressures 
being carried in air brake reservoirs. Instead of reducing 
leverages of brake connections or putting pop valves on 
air cylinders, the ggvernor should be attended to and the 
standard pressure of 70 lbs. should be adhered to. 

Another cause of flat wheels is too close adjustment of 
the piston travel. When the slack is taken up in the 
brake gear the travel shuuld never be less than 6 or 7 ins. 
The advantages of an automatic adjuster for the slack in 
air brake rigging was also referred to. 

Concerning M. C. B, couplers. Mr. Marshall claimed 
that the figures of excessive wear given in Mr. Barnes: 
original paper we e taken from passenger service, where 
conditions are wholly unlike those in freight service. He 
presented some evidence showing that the wear of the 
knuckles was very moderate, and that if the knuckle re- 
tains nearly its original contour, and does not wear toa 
wedge shape, as claimed by Mr. Barnes, there is no es- 
pecial need at present for a code of rulesspecifying allow- 
able wear of knuckles in jnterghange; and the matter of 
conformity to contour lines shoe!d also be allowed to set- 
tle itself. Ne coupler company can do business long if its 


couplers cause trouble from non-adherence to the lines. 
The tensile strength of M. C. B. couplers has been much 
increased, and will now average much above 80,000 Ibs. 

Mr. Rhodescalled attention to the new rule adopted at 
the last meeting of the M. C. B. Association, by which it 
is not necessary for a road to carry all kinds of M.C.B 
couplers in stock to repair foreign cars. Only the knuckles 
need be kept, and broken drawbars can be replaced with 
any M. C. B. drawbar equal in strength to the one broken 
He opposed the position that use of the vertical plane 
coupler was not important to the successful use of the 
air-brake, and urged that both be applied at the same 
time. He felt sure that any one using the best forms of 
the vertical plane coupler need not worry as to its ulti 
mate success; but he emphasized the need of strict ad 
herence to the contour lines. Mr. Vertryck supported 
Mr. Rhodes’ statements, and said he had refused vertical 
plane couplers which were offthe M. C. B. lines. After 
some further remarks it was agreed to continue the dis 
cussion at the February meeting. 

A paper on “Irregular Wear of Locomotive Tires” was 
then read by Mr. J. N. Barr. It will be found in another 
column. At the next meeting, on Feb. 17,a paper on 
“Car Lighting’ will be read by Mr. Geo. Gibbs. At the 
March meeting Mr. Hickey will read a paper on “Boiler. 
Construction." 


American Society of Civil Engineers.—The regular 
monthly meeting was held Feb. 4. Mr. Chas. B. Brush, Di 
rector, in the chair. Mr. F. Collingwood, Secretary. A let- 
ter was presented from Mr. W. R. Cock calling attention 
to the improved clip for testing cement briquettes, which 
was described and illustrated in ENGINEERING NEwWs, Dec. 


20, 1890. The paper on “The Howe Strut Problem,” by Mr 
N. J. Conover, was stated to be of too mathematical a 
character for presentation at the meeting. 


A brief paper on “The Use of Asphaltum in Building 
Sea Walls,” by Mr. W.C. Ambrose, M. Am. Soc. C. E., 
was read by the secretary. It referred to the construc 
tion of a wall on the Southern Pacific Ry., where the line 
runs along the coast. The wall is founded on the rock, 
and is built of round bowlders found onthe shore; it is 


6ft. wide at the base and 2 ft. wide on top, and is 
cemented to a depth of 2 ft. from the face with asphaltum 
poured in hot. The asphaltum was obtained from the 
California bituminous rock, which is much used for pav 


ing; it is composed of 24.4% bitumen and 75.6% of ash. The 
cost was about $10 per ton. The cost of the wall was 
about $3.75 per cu. yd., exclusive of the ola ties used for 
fuel, and of the transportation of the asphaltum for 8 
miles. The asphalt becomes softin hot weather, but is 
kept cool when the tide is up by the spray from the waves. 

In the discussion, Mr. E. H. Wootton, agent for the 
Seyssel rock asphalt, stated that he bad made asphalt 
cement blocks of rock asphalt mastic and broken stone 
for engine foundations. Rock asphalt will not soften under 


any temperature if in very large masses, but the expense 
of using the European asphalt for sea walls would be too 
great. Injunctions having been brought against the 


Seyssel company in Pari+, about ten or fifteen years ago 

by a glass engraver, on account of the injury to his busi- 

ness by tne vibrations from a Blake rock crusher the 
company built asphalt concrete foundations for its ma- 
chinery; and since then no complaints have been made. 
Capt. F. V. Greene stated that an asphalt concrete foun- 
dation of about 30 cu. yds. had been built fora 3 ton trip 
hammer at Tiffany's works, in New York City, to prevent 
injury to glassware; it was composed of ! part of asphalt, 2 
of sand and 4 or 5 of 2-in, broken stone; the materials were 
heated separately, then mixed and tamped in 5 in. layers, 
The cost was about $27 per cu. yd. In regard to the use 
of tar, the principal objection was its oxidization, by 
which it loses the oil. He thought it would be durable 
in large masses, as the oxidization is only at the surface. 
The floor of the Washington Bridge, New York, is com 

posed of 5-in. layers of stone well sprinkled with tar. then 
covered with tar concrete, which forms a foundation for 
the asphalt wearing-surface. There are so many uses tor 
tar now, however, that it costs $16 te $17 per ton h and 
$18 to $20 in the interior, so that asphaltum at $1v ton 
would be cheaper. Mr. North referred to the greaé dif- 
ference in quality of various kinds of asphalt; some of 
that found in California requires the addition of more 
bitumen to make it suitable for paving purposes. Mr. 
Cooper pointed out that the principal feature in the sea 
wall described in the paper was the use of a plastic mor- 
tar pr cement, so that the wall would not be disintegrated 
by the action of the waves, as it would be if ordinary 
cement were used. The use of the asphalt did not make 
the wall itself any stronger than if cement had been used, 
but made it more durable by being better able to resist 
the disintegrating action of the waves. 

The secretary presented a colored plan showing the 
various pipes, conduits, etc., at the intersection of Broad- 
way and Fulton St., New York; it was similar to the 
plan given in ENGINEERING News, Nov. 1, 1890. The Secre- 
tary also announced that he was out of papers, and re- 
quested members to send in contributions. 

The following candidates were deciared elected: Mer:- 
bers: Patrick J. Flynn, Tulare, Cal.; Conway B. Hunt, 
Asst. Eng. Dept, of Streets, Washingten. D. C.; Norten L, 
Taylor, Tacoma, Wash. Junior: Maurice A. Viele. New 
York. 
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SUBSCRIPTIONS. 
To United States, Canada, and Mexico. 


One Year, $5.00; 6 months, $2.50; 4 months, $2.00; 
ingle Copies, 12 centa, To all Foreign Countries in 
the Postal Union, add $2.08 to above prices for postage. 


CLUB RATES 


Two new subscriptions .. ..... 

One renewal and one new subscription 
Five new subscriptions. 

One renewal and four new subscriptions 


Subscribers can have the mailing address of their 
paper changed as often as they desire. Send both the old 
and the new addresses, 


The date when the subscription expires is on the ad- 
dress label on each paper, the change of which toa subse- 
quent date becomes a receipt for remittance. No other 
receipt is sent unleas requested, 


Advertising rates, 20 cents per line agate 
measure, Schedule sent on request. Changes of ad- 
vertisements must be in hand on Tuesday afternoon; New 
advertisements Wednesday afternoon; Transient ad- 
vertisementa not later than Thursday noon, The last 
pages go to preas early on Friday, and we shall be obliged 
if aubscribers who fail toreceive thetr papers promptly 
will notify us without delay. 


Drawings and Photographs of all new engi- 
neering works or designs, large or small, of interest from 
thet magnitude, novelty, or originality, as well as newly 
adopted Standard Plans Jor engineering structures 
or detaila, rolling stock, etc., are always desired for early 
publication. Also Brief Technical Notes of the 
coat or manner of executing work, tests of materials, ma- 
chines or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
be accompanied by the name or card of the writer. 


COMING TECHNICAL MEETINGS. 


Engineers’ Club of Philadeiphia.—Next meeting, 
Feb, 7, Secy., Howard Murphy, 1122 Girard St, 

Engineers’ Club of Cincinnati.—Next meeting, Feb. 
9, Secy,, J. F, Wilson, 

Civil Engineers’ Ciub of Cleveland.—Next meeting, 
Feb, 10. Secy., A. H. Porter, 50 Euclid Ave. 

New England Rallroad Club.—Next meeting, Feb, 11, 
Secy,, F, M. Curtis, 

New England Water-Works Association.—Annual 
meeting, Feb. 11, at Young’s Hotel, Boston. Secy,, R, C. P. 

Coggeshall, 

Engineering Association of the Southwest.—Next 
meeting, Feb, 12, Secy., Olin H, Landreth, Vancerbilt Uni- 
versity, Nashville, Tenn, 

Northwestern Track and Bridge Association.—Next 
meeting, Feb. 18, Secy., D. W. Meeker, St. Paul, Minn, 

Western Raliway Club.—Next meeting, Feb. 17. Rooms, 
Phenix Building, Chicago, Secy., W. D, Crosman, 816 Rookery 
Bldg. 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Feb. 17, Secy., 8. M. Wickersham, Pittsburg, Pa, 

Boston Society of Civil Engineers.—Next meeting, 
Feb. 18, Secy,, 8. E, Tinkham. 

Engineers’ Club of St. Louls.--Next meeting, Feb, 
{8, Seey,, Arthur Thatcher, Room 801, Odd Fellows’ Building, 

American Society of Civil Engineers.— Next meeting, 
Feb, 18, Secy., Francis Collingwood, 127 E, 28d 8t., New York. 

Northwest Rallroad Club.—Next meeting, Feb, 19, 
Secy., H, P. Robinsen, St, Paul, Minn. 

New York Railroad Club.—Next meeting, Feb. 19. Rooms, 
Gilsey House. Secy., H, G, Prout, 

Denver Society of Civili Engineers.—Next meeting, Feb, 
24. Seoy., Geo. H, Angell, 

Civil Engineers’ Society of St. Paul.—Next meeting, 
March, 2, Secy., G, L, Wilson, 

Western Society of Engineers.—Next meeting, March 
3, BSeoy., J, W. Weston, 230 La Salle St, Chicago, 

Technical Society of the Pacific Coast.—Next meet- 
ing March 6, Secy., O, von Geldern, 408 California St,, San Francisco. 

Civil Engineers’ Association of Kansas.—Next meet- 
ng, March 11, Secy.,J, C, Herring, Wichita, Kan, 


ENGINEERING NEWS. 


A GENERAL INDEX TO ENGINEERING NEws, 
extending from the first issue of Volume L, in 
1874, to the end of Volumé XXIV. (July-Decem- 
ber, 1890), is now in press, and will be issued about 
March 15, in a separate small volume, handsomely 
bound in cloth, which will be sold at $1. Orders 
for the index will now be received. It has been 
carefully compiled, and will contain references to 
every technical article of any importance which 
has appeared in this journal from its first issue up 
to date. The character of each article, whether 
illustrated, editorial, correspondence, news note, 
etc , will also be indicated. It will, therefore, 
prove a valuable work of reference even for those 
whose files are not complete. 

Si ieilicicapins 

EXCEPT for the repeated disappointments of the 
past, it would appear as if true rapid transit for 
New York was now in sight. A bill giving all 
necessary powers to the existing Commission 
passed both houses of the legislature unanimously, 
and has since been signed by the Governor. 
The franchises for the lines which the Com- 
mission determines should be built are to be 
suld at auction, and unless it should prove that 
there is no one willing to accept such franchises 
on any terms, which is hardly likely, it is all but 
certain that one or more new lines will soon be 
under way. A way is also opened for effecting 
some needed improvements. of the older lines, 
notably the third track which the Manhattan Com- 
pany has been seeking to add for years, and which 
will improve both the quantity and quality of the 
service by making express service possible. 

The line which seems the surest to be at orice 
laid out and undertaken is the extension of the 
New York Central tracks down Fourth avenue, 
Lafayette Place and Elm street to the City Hall 
and Battery, which is an urgently needed improve- 
ment, not only nor chiefly to relieve the present 
city service, but to add to the effective area of the 
city the ‘‘ annexed district” beyond the Harlem 
River, which is now so difficult of access as to 
attract little more than a country village popula- 
tion. With express train service direct from this 
district to the City Hall and Battery, an immense 
population will speedily be attracted to it, which 
before many years may easily exceed the popula- 


tion on Manhattan Island itself. It is to be hoped - 


that this will be realized in planning the proposed 
improvement, so that it may not find itself choked 


almost from the beginning by an exvess of traffic. 
ade 


THE Indian problem is shown by Census Bulletin 
No. 25 to be in a fair way to settle itself as did the 
great case of Jarndyce vs. Jarndyce, by extin- 
guishment of the cause of dispute. All comparison 
with prior statistics 1s avoided in the census bulle- 
tin, but by referring back to the census of 1870 (we 
find no corresponding record for the census of 1880) 
the Indian population seems to have changed as 
follows : 


1870. 1890. 
234, a 8,846 


133,382 
74,478 


Out of tribal relations and taxed or 

taxable 32,567 

Total U. S. Indian population "$83,712 249,973 

Alaska is not included in these statistics. It will 
be seen from them that while the civilized non- 
tribal fraction of the Indian population a little 
more than holds its own, the entirely uncivilized 
nomadic element has all but dissappeared, and 
nearly half the total remaining Indian population 
are now self-supporting. It is but a short step 
further to finally abolish the tribal relation, make 
each Indian a liberal allotment of land in severalty 
for his maintenance, making his land inalienable 
for a term of years, sell the remainder of the reser- 
vations for his benefit, the fund being held in trust 
for a certain number of years ; and then let the 
Indian take his footing as a citizen on equal terms 
with the white and colored race, and live ordie as 


February 7, 1691. 


his personal wisdom or folly may determine. In 
this way the complete disappearance of the Indian 
race from the continent would be likely to be 
checked. Otherwise there will soon be but a hand- 
ful left. Within the last 20 years, it will be seen, 
the race has decreased by more than one-third. 


—_—_@___—_— 

A PECULIAR case of irregular wear on lecomo- 
tive tires, claamed to be not at all uncommon, is 
discussed in another column by Mr. J. N. Barr. 
Evidence has been presented showing that certain 
American type locomotives, rather heavily coun- 
terbalanced, develop flat spots on the left front 
driver when running on roads in sandy districts. 
That this has occurred, and under conditions 


’ which prove it to be due to some other cause than 


soft material in the tire, seems to be fairly well 
proven, although it has not been shown, so far as 
we are aware, that its occurrence has been at all 
general. It has been suggested that this was due 
to the lifting effect of the counterbalance weight 
at certain points of the revolution when the press- 
ure on the crank pins approaches its maximum. 
This may so reduce the pressure of a single wheel 
on the rail that the ratio between it and the rota- 
tive force on the crank pin may fall below the 
coefficient of adhesion, when what may be desig- 
nated as ‘‘ infinitesimal slip” may take place. Mr. 
Bark alludes to this as ‘‘ imperceptible slip,” a 
term which has been generally used to denote a 
supposed considerable slippage of driving wheels 
at high speeds which has been pretty conclusively 
shown to be non-existent. It may very likely be, 
however, that a certain small motion does take 
place between the wheel tread and the rail when 
the engine is pulling, through the bending of 
the fibers of the surface on both tire and 
rail. The microscopic structure of these 
surfaces may be likened to a velvet plush, the pile 
of which would permit a motion between two sur- 
faces having rolling contact. Whatever the motion 
which takes place between the rolling surfaces, it 
is probable that abrasion does take place to some 
extent without perceptible slip, and that the abra- 
sion increases with the tractive force. It may, 
therefore, quite possibly be that the ratio between 
rotative force and wheel weight does influence 
the wear, which would necessarily vary, therefore, 
at different points on the tire. The observed fact 
that the large flat spot on the left main driver 
develops on engines when run on sandy roads, and 
does not appear when tke same engines are run on 
other divisions, seems to show that any ‘motion 
which takes place between the surfaces of rail and 
wheel must be infinitesimal. Sand on the rail, of 
course, largely increases the coefficient of friction, 
and prevents the drivers from slipping. 

The practical conclusions which Mr. Barr reaches 
at the close of his discussion are that the recipro- 
cating parts and the counterbalance, especially the 
latter, should be made as light as possible. With 
this recommendation there is not likely to be much 
disagreement. A very good way to begin lighten- 
ing the reciprocating parts would be to substitute 


steel pistons for cast-iron. 
——— 


THE managers of the World's Columbian Exposi- 
tion have suddenly discovered that not less than 
$15,000,000 will answer their requirements, not less 
than $7,000,000 being required for the buildings, 
and only $9,928,000 being in sight, $4,928,000 of 
which is the collectable part of a $5,600,000 popular 
subscription, and $5,000,000 is to be derived from 
city bonds. One proposition for raising the further 
sum required is to bond the gate receipts for $5,- 
000,000; and another, and the favored plan, is to 
raise $5,000,000 on stock by further subscriptions 
among the people of Chicago. 

If this amount is actuaily to be raised and expend- 
ed, the Chicago Fair ought at least to be the “‘biggest 
show on earth,” whether it is a complete success in 
the higher sense or not. Little more than half this 
sum has been demanded for the great preceding 
expositions, The Paris Expositian of 1889 was 
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Built under Patents by G. S. McCleane and W. M. Faber, Jr. 


Perspective View of 
Charging Tongs. 
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QUADRUPLE-ACTING HYDRAULIC CHARGING CRANE. 





SUPPLEMENT TO ENGINEERING NEWS, FEBRUARY 7, 1891. 


ELEVATION 





b 50S 150 257 BF — SERS BOSS RES a0 er OB BOS AIS TEE 0% 508! 


END 
ELEVATION 


SIDE ELEVATION. ENO SIDE ELEVATION. END ea NS — 
ELEVATION. ELEVATION. 52 













PIERS 
2 TO 8. 


PIERS 
9, 10 AND 11. 














SIDE ELEVATION 


1 - “UNDER PLAN O CROSS END 





AIR LOCK. _— ar aoe SECTION. ELEVATION 
rH nnn re uo CAISSON 
vi i 
os 5 CRIB WORK 


a 


q 


THE SUBSTRUCTURE OF THE CAIRO BRIDCE, ILLINOIS CENTRAL RY. 


Geo. S. Morison, Chief Engineer. Union Bridge Co., Contractors. Anderson & Barr, Contractors for Foundations. L. M. Ross, Contractor for Masonry. 








February 7, 13891. 





estimated to require only $6,532,904(calling 5 fr. 
= $1), and actually cost, complete, a still less sum, 
— a divided in purpose as follows : 


1. building $1,353,000 12. Water and gas.. $120,000 
2. ay all. 1,503,000 13. Railways........ 73,000 
3. Miscellaneous a 
industries,.... 1,177,000 15. Restorations. 60,000 
4. Sewers and \16-17. Reserve fund 
a 1 for 1, 2,3,4-... 616,000 
5. Hortic — 18. Supplementary 
exhibition.. 60,000, reserve........ 19,000 
6. A Agiresera ex | a. 
hibition....... 120,000 L all... 9,000 
- Pome and gar- . He 2: ei rei i . ultural 
i cssscpecs ool Sientaae 3,000 
8. Offices and po- 21. gonial econenng . 15,000 
lice stations. 92,000 
9-11. aoe. fences We censuses 85,887,000 
bridges. . 135,000 


sincdioe over r $5,000,000 of this was for build- 
ings, but the sums given include all but the run- 
ning expenses of the exposition. The gross totals 
of all expenses and receipts of the three Paris 
expositions were as follows : 


1889. 1878. 1867. 
Expenses....... .$8,300,000 $11,078,000 $5,429,000 
Receipts......... 9, 100,000 737,000 4,597,000 
Profit... ~ $800,000 Loss. . $6,341,000 Loss. . $832,000 


A large part of the expenditure for such exposi- 
tions, however, being that which is required for 
mere running expenses after the fair is opened, can 
be met from current receipts ; and after making 
all allowances for the difference in French and 
American prices, it is difficult to see what the 
managers of the fair mean by demanding $15,000,- 
000 for it. If their ambition and purpose is to get 
up a show twice as big as that of Paris, we may 
be tolerably sure that it will not be more than half 
as good; and their alleged purpose to divert no 
less than $2,000,000 to purposes of a cattle show 
seems an almost grotesque proposition, evincing 
little comprehension of the true purpose and use 
of such international expositions. 





The Proposed Nicaragua Canal Guarantee. 


That the Committee on Foreign Affairs of the 
Senate should have unanimously recommended a 
bill providing for a government guarantee of the 
principal and interest of $100,000,000 of bonds to 
be issued by a private company engaged in a 
foreign enterprise was certainly a remarkable 
phenomenon, in view of the jealous suspicion 
which all such suggestions excite, as a rule. 
That committee is generally made up from the 
oldest, ablest and most conservative members 
of that conservative body, and is so now, and we 
may be quite sure that the recommendation was 
not lightly made, nor made to favor any interests 
but those of the whole people. Still more remark- 
able has been the practical unanimity with which 
the press of both parties has favored the proposi- 
tion, or at least refrained from opposing it. It is 
plain that the proposed guarantee is not looked 
upon as a party question, and while the bill is 
hardly likely to be reached at this session, it seems 
to make it highly probable that the bill will pass 
in substantially its present form, which seems to 
us to have been carefully drawn to deal equitably 
with the company and at the same time fully pro- 
tect the interests of the government and the peo- 
ple. We believe we were the first to suggest, as 
we did nearly two years ago, that the Nicaragua 
Canal should not be left to either live or die as an 
exclusively private enterprise, but that some form 
of combined governmental guarantee and govern- 
mental control (‘‘useless each without the other”) 
was demanded by the public interest. Further 
reflection has only strengthened us in this convic- 
tion, provided only that the bill be equitable in its 
provisions. We are therefore not at all surprised 
to learn, as we do from statements which appear 
authoritative, that the proposed measure emanates 
exclusively from the committee which reports it, 
and that the private company which now controls 
the enterprise, while not unwilling to accept the 
proposed measure, has had no part in pushing or 
inspiring it. 

Certainly the provisions of the Senate bill seem 

to insure’ that the government shall at the worst 
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be no loser, beyond having the canal on its 
hands at actual cost; and this result only becomes 
possible in case its cost should prove so much be- 
yond all present estimates that private individuals 
who had invested in it as a purely private enter- 
prise would lose all they had put in, as the Pana- 
ma investors have. We do not for a moment 
believe that this result is possible or threatened; 
but should it prove so, all will admit that it is 
better for the people as a whole than for private 
individuals to find themselves shouldered with 
such a burden, since the enterprise is surely one of 
such prima facie promise as to demand that an 
effort be made to construct it. Divested of tech- 
nicalties, the provisions of the bill are as follows: 

The estimated cash cost of the canal being $65,- 
000,000 to $88,000,000, including about 30 per cent. 
allowance for all contingencies but interest during 
construction, $100,000,000 20-year 3 per cent. 
bonds are to be issued, principal and interest 
guaranteed by the United States. The govern- 
ment is to cause monthly estimates to be made of 
work done and interest to become due, and the 
Secretary of the Treasury (who holds the bonds in 
trust) is to deliver bonds enough monthly to actu- 
ally cover these estimated expenditures up to the 
fixed total of $100,000,000. These bonds (no others 
can be issued) are a first mortgage on the entire 
property,and should the government be compelled 
to pay any interest for the company it acquires the 
rights of foreclosure attaching to the bonds on 
which there was default of interest. An amount 
of bonds equal to the actual cash expenditures on 
the enterprise to date, not exceeding $4,000,000, is 
to be given to the present company to extinguish 
all prior claims and expenditures. 

Stock to the amount of $100,000,000 is also 
authorized, $3,000,000 or more of which (enough 
to make up with the bonds given, $7,000,000) is to 
be issued at once to the present company as a 
bonus for their services as promoters, and in lieu 
of all other stock now outstanding; $6,000,000 of 
stock goes under the concession to Nicaragua, and 
$1,500,000 to Costa Rica; $70,000,000 is to be issued 
to (and voted by) the Secretary of the Treasury, to 
secure repayment on demand of any sums paid 
out by the United States under its guarantee, with 
the right of the United States to purchase all of 
such stock at par and use the proceeds in redeem- 
ing the bonds guaranteed by it. The balance of 
nearly $20,000,000 is to be held as a reserve fund, to 
be sold only when the President of the United States 
finds that the $100,000,000 of bonds will not fur- 
nish sufficient money to build the canal, when he 
can allow it to be sold to raise more money. 

Under these conditions, the worst which can 
happen is that the United States will find itself 
saddled with an uncompleted canal on which it 
has expended $100,000,000, and of which it already 
holds 70 per cent. of the stock, with foreclosure 
rights upon the rest of it; in other words, the 
government will, as a last resort, have to build 
and own the canal itself, paying for it only its 
actual cost, with no profit to the original pro- 
jectors. Even in this case the government (i. e., 
the people) can only lose if both the direct and in- 
direct value of the canal to the United States, for 
both military and civil purposes, is not worth the 
cost of construction, The original projectors lose 
all interest in or profit from the enterprise beyond 
getting back the. face of their original investment. 

On the other hand, if the enterprise is success- 
fully carried through at something like the esti- 
mated cost, it may be either (1) built on the $100,- 
000,000 of bonds only (which are likely to sell for 
$110,000,000 to $115,000,000) or (2) require the sale 
of the reserved $20,000,000 of stock in addition, in 
either of which cases the government may elect 
either to (a) not buy or (b) to buy the $70,000,000 of 
stock which it holds in trust. 

In case 1a (building the canal on the bonds and 
the government not buying the stock it holds), 
there will be only some $11,000,000 of stuck out, of 


which the original projectors (the managing com. 
pany) may hold some $3,500,000, say 33 per cent., 
and all the profits of the ~enterprise will accrue to 
these stockholders beyond the $3,000,000 per year 
required to pay interest on the bonded debt. In 
case 2a, the same conditions will obtain, except 
that there may be $30,000,000 of stock out, of which 
the original prujectors will then hold only 113 per 
cent. Obviously it will be greatly to the interest 
of the managing company to build the canal on 
the bonds, without selling this reserve of stock, if 
possible. 

Should the government exercise its prerogative 
to buy the reserved $70,000,000 of stock at par 
(case b), this $70,000,000 will in effect be paid in 
cash into the treasury of the company, whether 
nominally used to redeem the bonds or not; and 
according to the amount of stock out, 874 per cent. 
(case 1b or 70 per cent. (case 2b) of the amount so 
paid in by the government will go back to it, and 
4% or 34 per cent. of it respectively ($3,062,500 or 
$2,450,000) will go to the original projectors by 
right of their stock interest, which will then. be 
only 48 or 34 per cent. of the total stock outstand- 
ing. In view of the fact that the lowest probable 
net revenue of the canal after it has been opened 
for two or three years is $8,000,000 to $10,400,000, 
it will be seen to be greatly for the interest of the 
managing company (1) that the government should 
not buy the $70,000,000 of steck which it holds in 
chancery and has an option on, and (2) that the 
canal should be built for the lowest possible cost. 
This seems to leave small ground for fears that a 
guarantee of this kind would lead to intrigues to 
force the government into an investment which 
was not for its interest, or that the existence of the 
guarantee would lead to extravagance in expendi- 
tures. The management of the enterprise is still 
left entirely in the hands of a private company, 
which is well, but the terms are so arranged that 
it is greatly for their interest to build the canal as 
quickly as possible, for the least money possible- 
and without involving the government in any per- 
manent investment. 

Now, what does the government (i. ¢., the people) 
gain by incurring this limited amount of responsi- 
bility? Its gain is threefold. First and most 
important, the government obtains absolute con- 
trol of the future of the ‘enterprise, by which it 
can prevent it from falling under control of any 
foreign nation or syndicate to the injury of 
American interests ; while at the same time the 
government has no responsibility for the manage- 
ment of the enterprise unless it choses to assume 
it. This control is insured by the fact that 

70,000,000 of the $100,000,000 of stock is to be 
withheld from sale and deposited with the Secre- 
tary of the Treasury, with voting powers thereon, 
and an option of purchase at par which does 
not expire until 1911, while the government is 
also authorized to appoint outright 6 of the 15 
directors directly. 

Secondly, the guarantee is quite certain to 
largely reduce both the cost of the work and the rate 
of interest on that cost, so that the rates of tolls 
necessary to earn interest on its cost will be less 
than half as high as they would otherwise need 
to be. 

Thirdly, the control granted in consideration of 
the guarantee ensures that the tolls shall not be 
kept higher than is required to pay a reasonable 
interest on the actual cost of the works. 

On the other hand, if the construction be left 
to unaided private enterprise, it is quite certain 
that a private company which has carried through 
so vast an enterprise unaided will keep the tolls 
at a point which will return the largest possible 
profit to them, regardless of how great the return 
may be on the actual investment. 

To this policy no reasonable objection could be 
made, moreover. Private individuals who risk 


the loss of a vast investment by war, pestilence, 
corporate rascality, financia] panic, or unexpected 
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construction difficulties, will have a perfect right 
to treat the canal when they have finished it asa 
mere enterprise for private profit, and so get all 
out of itthey can. And this return may easily 
become verylarge. It is almost certain that the 
traffic of the Nicaragua Canal will speedily become 
larger than that of the Suez Canal, for the reason 
(1) that it connects more progressive and more 
rapidly growing communities, and (2) that in addi- 
tion toall the sources of traffic which the Suez Canal 
has, in saving a long voyage around the peninsulas 
of Africa and South America, its chief traffic is 
likely to come from a source which bas no real 
paraliel in the development of Suez Canal 
traffic, viz., in making possible a vast ex- 
change of heavy and bulky products between 
the Atlantic and Pacific coasts of the United 
States, which now hardly exists at all because of 
the cost of transit. The timber traffic alone will 
speedily become an immense one, and the traffic 
in coal, ores and other minerals and griins is also 
likely to be very large. This may be better realized 
by considering what a vast traffic has developed 
on the great lakes within the last few years, which 
was thus set forth by the late Secretary WINDOM 
in the speech of last week which preceded his sud- 
den death: 


The tonnage which passed through the Detroit River 
alone during the 234 days of navigation in 1889 exceeded by 
2,468,127 tons the entire British and foreign tonnage which 
entered and cleared at London and Liverpool that year in 
the foreign and coastwise trade. 

The freight which passed through the St. Mary’s Falls 
Canal in 1890 exceeded by 2,257,876 tons the entire tonnage 
of all nations which passed through the Suez Osnal in 
1889. The freight carried on railroads of the United States 
in 1890 exceeded by over 36,000,000 tons the aggregate car- 
ried on all the railroads of the United Kingdom, Germany, 
France and Russia in 1889. Commodities are 
among our own people with greater facility and at cheaper 
rates (distance being considered) than in any ofhercoun- 
try on earth. 

Taking all things into consideration, a tommage 
of 10,000,000 per year seems no more improbable for 
the Nicaragua Canal ten years after it is opened, 
than would have seemed to the present Suez ton- 
nage of over 7,000,000 when that canal was opened; 
and a tonnage of 10,000,000 per year at $2.50 per ton 
would return an income of $25,000,000 per year, of 
which $20,000,000 at least would be clear profit, 
which might prove to be enough to pay 20 or 25 per 
cent. on the actual cost. We must not be understood 
to predict any such revenue, but it is certainly 
among the possibilties, and if the entire construc- 
tien be left to private enterprise, such a return 
woul certainly be pocketed by the stockholders 
without a qualm of conscience, and continued as 
long as possible. 

The decisive point in favor of governmental con- 
trol and aid, however, seems to be that the work, 
although geographically foreign to our country, 
is in its essential nature a great work of internal 
improvement for connecting our eastern and 
western sea coasts, which will be so much more 
favorable than any other route as to inevitably 
tend to become a great monopoly controlled for 
revenue only if left in private hands, while other- 
wise permitting of much cheaper transportation 
than now exists. Therefore, it should, if possible, be 
assured early and cheap construction and control in 
the interest of the people. If this can be effect- 
ively insured without involving the government 
in any serious responsibilities or chance of loss, 
why should it not be done? We may look with 
little favor on direct subsidies of private enter- 
prises of any kind, but when great publicends can 
be secured simply by guaranteeing interest on the 
actual cost of an urgently needed work, so great 
as to be far beyond the limits of ordinary private 
enterprises, and hence at an inevitable disadvan- 
tage in seeking to secure private capital on reason- 
able terms, we fail to see why it is not good sense 
and good politics to give such guarantee. 

For suppose some guarantee of this kind is re- 
fuséd; what will it mean? Plainly that the com. 
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partly now controlling the enterprise must raise the 
necessary $100,000,000 where and how they can. 
Where (if at all) can a private company raise 
$100,000,000 most quickly and cheaply? Unques- 
tionably in London or in its financial dependencies 
on the Continent. What do rational men who put 
$100,000,000 cash into any enterprise always insist 
upon? Practical control of the enterprise and 
ground-floor prices.’ Havirig got such control and 
prices, what are they likely te do? Sell out toany 
one who offers a handsome advance on the cost of 
their securities. Who is most likelv to offer such 
a price? This question we will answer by asking 
another, in Yankee fashion—What became of the 
controlling fraction of the stock of the Suez 
Canal? 


Rules of Interchange for Cars with M. 0. B. 
Couplers. 
A recent order issued by the New York Conteh 


Railroad, relative to cars fitted with M. C. B. 


couplers, requires inspectors at interchange points 
to refuse such cars in cage there is any breakage of 
the coupler knuckle. This order has been the sub- 
ject of some criticism on the part of friends of the 
M. C. B. coupler, and considerable praise by its 
enemies. It has been generally taken for granted 


couplers running on ‘the New York Central is now 
large enough to make it of considerable 

that all cars fitted with M. C. B. couplers received 
in interchange shall have their automatic couplers 
in working order, The word “safe” as used in 
the interchange rules is a relative term. Ifa car is 
fitted with automatic couplers it may fairly be 
claimed that such a car is not ‘safe torun” if the 
coupling with a car similarly fitted has to be made 
with the link and pin in the ordinary and unde- 
niably dangerous way. The interchange rules 
now provide that an air brake car may be refused 
if hose or couplings are gone, necessitating use of 
the hand brake ; and there seems equal reason in 
demanding that the automatic coupling shall be 
in working order. 

The New York Central has now more cars fitted 
with M. C. B. couplers than any other company, 
except, perhaps, the Pennsylvania. Having about 
a quarter of a million dollars invested in M. C. B. 
couplers, it is, of course, for the manifest interest 
of the company to forward their general intro- 
duction as fast as possible. The order above 
issued is expected by Mr. BUCHANAN to help the 
coupler reform, rather than hinder it. 

The enforcement of this order is likely also to 
help the M. C. B. coupler by driving out of the 
field manufacturers who persist in putting weak 
and unreliable couplers on the market. No one, 
not even the manufacturers themselves, deny that 
the M. GC. B. couplers which were first put on the 
market by some of the minor companies have 
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proved sadly defective in service, and the break- 
ages have been large. Placing couplers of this sort 
in service injures the popularity of the M. C. B. 
type and tends to increase accidents. Insisting that 
defective knuckles shall cause a car’s rejection is 
likely to bring railway managers who have been 
experimenting with cheap types of coupler to 
realize that in this case the best is the cheapest. 
That the real purpose of the New York Central's 
order is beginning to be better understood is evi- 
denced by the action of the Central Railroad 
Club, which, at its meeting on Jan. 28, voted that 
cars with defective knuckles should be refused in 
interchange. It was also voted that for certain 
specified defects of the M.C. B. draw-bar, cars 
should be received with a defect card attached. 
It is quite likely that the subject will be brought 
up at the next meeting of the Master Car Builders’ 
Asaaciation, und a revision of the rules of inter- 


' question as to the wisdom of the policy 

all defective knuckles in interchange 

the rule may not be construed to 
stop cars with knuckles so slightiy chipped as to 
be practically uninjured. This may occur in a 
few cases; but where to draw the line and say how 
much chipping shall cause the rejection of the 
‘ear is so difficult a matter that it has been deemed 
best to stop a few cars which might be safely 
passed, rather than put upon inspectors the duty 
of drawing the line between a chipping which 
weakens the knuckle and one which may be 
ignored. In practice it may be found that the 
matter will regulate itself; the inspegtar will be 
likely to overlook defects so sinall that they should 
be passed. 

There are some other matters in connection with 
the interchange of cars fitted with M. C. B. coup- 
lers on which discussion is needed. The increase 
in the number of styles of M. C. B. coupleron the 
market makes considerable trouble in inspecting 
and repairing cars. A stock of knuckles for each 
style in use on any road hasto be kept at each re- 
pair shop; and if these new candidates for favor 
drop out of sight, the stock on hand at various 
places is a loss. 

If the companies which put out new designs of 
the M. C. B. coupler really wish to get on the right 
side of the railway mechanical officers, let them 
attach a spare knuckle to each car fitted out by 
them. It cannot be expected that every railway 
in the country will lay in a new stock of knuckles 
for each new style of coupler put in service. 

Again, the use of a cheaper coupler in repairs 
than the one broken is rightly objected to. It 
has been stated recently that certain cars have 
been fitted hy foreign roads w.th cast-iron 
knuckles in place of malleable iron knuckles which 
had been broken. It seems impossible that any 
railway should do 80 dishohest a thing, and we 
doubt the correctness of the report. The practice 
of permitting railways to replace broken knuckles 
with knuckles made by other than the regular 
manufacturer, however, opens the way to abuses 
of this sort. 

Tn conclusion it may be said that the New York 
Central’s order has been construed by some ax an 
indication that M. C. B, coupler breakages were 
multiplying on that road and becoming very 
serious. Such, however, is not the case. Exact 
records of coupler breakages are being kept, and 
the average cost of maintenance per car is proving 
astonishingly small. 


———SS 
CORRESPONDENCE. 


Estimating Overhaul of Earthwork. 


~~ Naw Yok«, Jan. 31, 1891. 
To tas Eprror ofr Exorngerine News: 

Sik: In relation to the article on “‘ Estimating Overhau! 
in Earthwork by means of the profile of quantities,” pub- 
aCaraiis Wes betnek ed th nities News, I would 

thé method was in extensive use on the South 
Peaanpivasta Rf. ta 00 18S on peetintlaacy snd location 
surveys, and also, later, during constraotion, for monthly 
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estimates. Ite flexible qualities, and its many uses. will 
suggest themselves in adapting mountain grade lines to 
the best ground (especially where the side slopes are very 
steep, and the actual profile of the center line shows so 
little of the real amount and location of the material to be 
moved), for arranging the distribution of the quantities 
to the greatest advantage as to overhaul, waste, or bor- 
row. and the fixing of section posts. In rock work or 
where any mixed material is encountered, care must be 
exercised to allow for the proper shrinkage and swelling 
of the se‘ eral materials. and the percentage so obtained 
must be embodied tn the original algebraic summation of 
quantity before the ordinates are plotted on the profile or 
cross-section paper. This graphic method was mentioned 
ina paper published in the Proceedings of Engineers’ 
Club of Philadelphia, Vol. [V., No. 2, May, 1884, by Ep- 
WARD THIANGE and J. M. RUpicer, Jr. Cc W. 8. 


‘‘The Railway of Evolution.” 
- J., Jan. 29, 1891. 





BRIDGETON, N 
To THE EptToR OF ENGINEERING NEWs : 

Sir: Noticing in your issue of Jar. 10a criticism on my 
railway article in the January Forum, I write to say that 
I think if you will examine it mare carefully you will find 
that I had rot the intention you credit me with, of 
finding fault with the designers of ourrailway machinery, 
nor with its management by the executive officers in 
charge thereof. I have therein written nothing criticis- 
ing our railway personnel,even by implication, unless possi- 
bly the title might be so construed. This was originally 
written “The Railway of Evolution” and was accidentally 
changed. It was not intended, however, to be “ read by 
title” only. 

The creators of our railway system, from GEORGE 
STEPHENSON onward, deserves the highest credit for over- 
coming the almost insuperable difficulties incident to iis 
development. As stated in my article, the results are 
magnificent, especially in view of the limited amount of 
capital which has been available. The article in question 
was not intended as anything more than an analysis of 
the system in general ; together with a prophecy of what 
may come in future years, with such entirely different 
methods as are likely to become practicable through the 
expenditures of vast capital, and by the use of such radi- 
cally different methods of propulsion as electricity will 
probably give us, if it replaces steam locomotives. 

As is clearly stated, many of the remedies suggested 
cannot to any very great extent be applied to our present 
railways, but must be used in developing some entirely new 
system which, I venture to predict, will, a few years hence, 
not seem so wonderful to all of us as will the fact that 
the world was content to go on thus long with the amount 
of danger that now exists, and with the dragging about 
of the enormous dead weight which you seem to regard 
so lightly—in some cases as much as five or six tons toa 
passenger, with a half-loaded train. 

After ali, an imaginary future development of any in- 
dustry in a particular direction is merely a matter of 
opinion. Time alone will show who is right, those who 
base their ideas wholly upon their practical knowledge 
and experience with a system already in use, or those who 
speculate somewhat in “ futures,” basing their ideas upon 
certain scientific analogies which are already existing 
facts. I am very willing to let the essay in question 
stand as a prophecy. OBERLIN SMITH. 

[The only specific statement to which our corres- 
pondent takes exception is ‘“‘the enormous dead 
weight” question. On that his letter has suggested 
to us that a few words might be said to advantage, 
and we shall do so in a following issue.- Ep. Ene. 
NEws.] 


The Overloading of Freight Cars. 


INDIANAPOLIS, Ind , Jan. 31, 1891, 

To THE Ep1IToR OF ENGINEERING NEws: 

Str: In answer to our communication in your issue of 
Jan, 10 you say: 

The actual. records of weighing quoted are 
interest. They show a saving of fre: reigbt ity of gous 
per car from weighing 7% of the cars. We may not unreason- 

ably assume, however, that this 7s included about all of 
— cars which there was much chance of over- 


if you were right in this proposition the Wanamaker 
Car Scale Co. would not be engaged in the business of 
manufac turing scales to be attached to freight cars, and, 
as you say, “no prudent managers would go into an in- 
vestment of this kind.” 

The fact is, the amount of revenue gained per car on the 
7% of the cars weighed represents the average overload of 
all. Many of the cars composing the remaining 93% of the 
cars passing over the roads comprising this division were 
weighed by other division weighing associations with 
practically the same results as shown by the report of the 
division from which we have quoted. 

From the best information we can obtain we learn that 
it is impossible te overload cars that are loaded witha 
certain class of freight, viz., furniture, carriages, buggies, 
hay, etc,, and we are informed that cars containing such 
treight are the only cars that are not weighed. 

Your m of arriving at the result of the benefits to 
be derived the use of the Wanamaker scale is novel 


and ingenious, and if started on the right basis demon- 
strates fairly the facts that are desired to be ascertained. 
We will take your proposition and figure it out on your 
plan, but onthe basis stated, with the 7* of the cars 
weighed representing the average overload of al!, except 
those loaded with furniture, etc., which we will estimate 
at 25s of all. Withan average weighing of 100 times per 
year, instead of 165, which is all that could be expected 
on the average haul and mileage, the result would be: 
Revenue gained on 100 cars at $2.48, weighed 100 


+ 25% cars not overloaded, 


200 +- $370 interest 





-+- $1,000, 10% of cost, + $1,500, wear and tear, = 9,070 
Total net gain in revenue effected....... ....... $15,730 
Cost of 100 scales at $100 each.......... 22.6.6... 6000s 10,000 


Net gain over cost, interest and maintenance.. $5,730 
We bave delayed forwarding this reply to you, as we 
desire to know that we were right in our statement that 
the overload of the cars weighed, represented an average 
overload of all cars. This we have now ascertained to 
our entire satisfaction. Cars having the appearance of 
being overloaded are not sorted out to be weighed, as you 
implied was the case, but on the contrary, it is the inten. 
tion of these different weighing associations to weigh al/ 
cars to the extent that it is possible for them to do so; but 
the limit of valuable terminal facilities at railroad centers 
where scales are located, and the fact that the use of loco- 
motives are required to weigh on track scales, makes it 
impossible to weigh them all. 

The figures and calculations made on a basis of the 
average overloading of cars taken from the reports of the 
various weighing associations, each of them weighing 
only a small percent of all cars, and all of their weighings 
nov more than 50¢ of all cars hauled, are only valuable to 
approximate the amount of revenue lost torailroads, even 
while they are under the great expense and loss of time 
ineurred by weighing cars by the use of locomotives and 
track scales, and while we do not think that the revenue 
to be gained by the use of our scale will be as large as the 
figures show, we do know and have arrived at the know- 
ledge after careful inquiry and investigation from a busi- 
ness standpoint, and from years of experience in the rail- 
road service, that fully 10% of bulk freight that is {haulec 
in car loads is hauled by railroads for nothing. With the 
Wanamaker Scale attached to cars, railroads can bill out, 
and collect for every pound of freight they haul without 
incurring the great expense and delay incident to weigh” 
ing on track scales. 

T= WanaManen Cas ScaLE Co. 


Notes and pibesten: 

A. McoL. H., of Denver, Col., asks the following ques- 
tions, which we refer to our readers: Are there any re- 
corded tests of the tensile strength of wrought iron pipes’ 
from “in. to 3 ins. inner diameter? Are aluminum stee} 
rods, % to % in. diameter, to be had in the market, and 
have tests been made and recorded of the tensile strength 
of such rods? 





Electric Power for Tunnel Traffic. 

The subject of a choice of some power other than 
steam for use in tunnels will soon be thrust upon the 
Rapid Transit Commission of this city.: Just as 
the success of the Greathead system of tunneling 
under the Thames has doubtless given the present 
‘* boom ” to tunnel projects for rapid transit in this 
city, so the electric locomotives used on that same 
South London subway have very practical y demon- 
strated the value of this agent for use in tunnels. 
In this connec ion the following items from the in- 
augura) address of Mr. JoHN West, President of the 
Manchester Association of Engineers, are interest- 
ing, though, of course, any plant for the length of 
road and speed proposed for the New York tunnels 
would have to far exceed the power and capacity 
here described. In speaking of, the South London 
plant, Mr. WEstT says: 

The power is generated in the first place by the com- 
bustion of coal ip a range of six Lancashire boilers, work- 
ing at 140 Ibs. per sq. in. and fed by mechanical stokers. 
Each boiler is 7 ft. in diameter by 28 ft. long. The steam 
passes from these boilers to three vertical compound 
engines, having cylinders 17 ine. and 27 ins. in diameter by 
27 ins. stroke. Thetwo cylinders of each engine are fitted 
with automatic expansion gear, the governor being of the 
Hartnell type. The fly wheels are 14 ft. diameter by 23 ins. 
wide, turned to receive inch belting. The engines run at 
100 revolutions per minute, at which speed they indicate 
175 HP. each. 

The exhaust steam is all used for heating the feed 
water in the large water heaters. The dynamos for con- 


simply as the Edison type), giving an output of 475 volts 
and 475 amperes, at about 500 revolutions, and can be used 
as ‘shunt’ or ‘compound,’ as desired. The electrica! effici. 
ency is 9%. The maghines are very mogsive, the yokes 
alone weighing about 3 tons each, the complete dy*tumos 


being of nearly 15 tons weight. The efficiency of the whole 
combination of engine, belt and dynamo 18 over 75%. 

There are at present 4 locomotives on thé line, each 
of 100 HP. and available for a speed of 25 miles per hour. 
Each locomotive has two axles and each axle carries the 
armature of an electric motor, so that there are two 
motors and no gearing on each locomotive, but only one 
armature can be used at a time. The magnets of the 
motors are subtended from the frame of the locomotive 
and fitted with bearings on the axle. They are also fitted 
with switches for stopping, starting, and reversing. The 
Westinghouse compressed air brake is applied to the four 
wheels of the locomotive, the air being contained ina 
receiver, to be replenished at the engine room atthe end 
of each double journey. 

The current is taken from the generating dynamos by 
main cables consisting of 61 wires, 14 gage, and insulated 
and sheathed in lead and carried along the side of the 
tunnel. Connections are made at intervals between the 
main cable and a light steel channel rail supported be- 
tween the railway metals on glass insulators attached to 
the sleepers and forming the conductor from which the 
locomotives take their current by collectors carried on the 
buffer-bearing at each end. The steepest gradient against 
the load is about one in thirty. In such circumstances 
as these underground railways present there seems 
almost a limitless field for the use of electricity as well 
as for traction on tramways, overhead railways, and 
everywhere else where the fouling of the air by steam 
and smoke is likely to be detrimental to the health of the 
people. ia fl a 


Rapid Transit for — York City. 


The Stewart rapid transit bill has been signed by 
Governor HILL and is now a law that opens the 
way, we all hope, to some speedy and satisfactory 
method of settling a long discussed problem. 

Briefly abstracted, this bill continues the present 
rapid transit commission, and gives it power to de- 
termine whether rapid transit is necessary; by 
what routes and methods it is to be obtained; pro- 
vides for commissioners to condemn property, and 
specifies that no elevated structure shall be built on 
Broadway south of 33rd St., or on Madision ave- 
nue. 

Any route selected requires the approval of the 
Board of Aldermen or the Mayor; or in case the 
Mayor dissents, a two-third vote of the aldermen. 
Section 7 provides for selling the franchise at pub- 
lic auction; and a following section provides for a 
resale after one year if the first purchaser has 
failed to use it. 

Engineers are to be employed by the Commission , 
and the expenses of the Commission are to be paid 
out of the city treasury. If a corporation is formed 
to exercise any franchise conferred under this act, 
each corporation so formed must have 13 directors, 
elected annually; articles of incorporation must be 
filed with the Secretary of State, and there must be 
paid to the State a tax of i of 1% of the total stock. 

The commissioners may make changesin the route 
after the franchise has been transferred to a corpo- 
ration. The corporation would have power to cross 
or unite its road with any other existing road; to 
convey passengers and property by any means of 
traction except animals; to tunnel the streets and 
to borrow money. 

Section 32 gives power to the present elevated 
road, by a concurrent vote of all the members of the 
Commission, to lay an additional track on any of its 
lines and also to o provide terminal facilities. 


Underground Te Telegraphs. 


The underground system of telegraphs of the 
German Empire, says /ndu-stries, has a total length 
of 3,600 miles, aad has cost $10,500,000, er about 
$3,000 per mile. There are 16lines—viz., Berlin-Kiel, 
via Hamburg; Hamburg-Cuxhaven, via Harburg ; 
Harburg-Greetsiel, via Bremen, Oldenburg, and Em- 
den (Greetsiel being the terminus of the German- 
American cable); Bremen-Bremerhaven; Oldenburg- 
Wilhelmshafen ; Berlin-Metz, via Mazdeburg, Han- 
over, Wesel, Cologne, Coblence, and Thion- 
ville, with branches to Barmen, Aix-la-Chapelle, and 
Frankfort-on-the-Main; Beflin-Metz (a second line, 
Strasburg-Baden, 
via. Neufbrisach; Berlin-Dirchau, via Mincheberg. 
Posen, Thorn and Graudenz; Berlin-Elydkuanen, via 
Stettin, Colberg, Stolpe, Danzig and.Dirchau; Ber- 
lin-Bresiau and the Austro-Russian frontier, via 
Mincheberg and Glogau; Berlin-Dreeden, via Cott- 
bus; Stuttgart-Carisruhe; Munich-Hof and Hoat- 
Dresden. The last two are still under construc: 
tion. 








Notes on English Railways 


The following articles are compiled mainly from 
notes made during a stay of some monthsin Eng- 
land last year, While they are necessarily of aratber 
general character, they will contain many details of 
railway practice not to be found in any publication, 
and as they will represent English railways as they 
now are, much of the information will be new and 
interesting to American readers. The notes and ob- 
servations were made curing the course of various 
railway journeys, visits to stations and works, in- 
terviews with railway officers, etc., and have been 
put together and elaborated to form connected 
articles,* 

GREAT NORTHERN RAILWAY. 

This is one of the most important trunk lines, and 
has a very large through traffic over connecting 
lines, although its own main line from London to 
York is only 188 miles long. It is one of the leading 
routes (known as the East Coast Line), with the 
fastest trains, tothe north of England and Scot- 
land; its Scotch expresses are among the notable 
trains of English railways. The system comprises 
about 990 miles, and the principal cities upon it in- 
clude Manchester, Sheffield, Grantham, Doncas- 
ter (where are located the company's locomotive 
works), Nottingham, Bradford, York, Leeds, 
Grimsby, Hull, ete. There are several long grades 
of 0.5". 

Track.--This road is laid with bull-headed steel 
rails, weighing 82 lbs, per yd., carried in cast-iron 
chairs which are fastened to cross-tics 8 ft. 11 ins. 
long, l0ins. wide, and 5ins, thick. In some cases there 
are a spike and a trenail on the outer side of each 
chair, and a spike on the inner side; in other cases 
there is a spike on each side. The wooden keys 
which secure the rails in the chairs are driven on 
the outer side of the track. The rails are laid with 
square joints, and both supported and suspended 
joints are used, In the former case the rail ends 
rest on a special chair on the joint tie, which chair 
has a jaw only on the outer sice; the rails are 
spliced by two plain splice bars 18 ins. long, 
with four bolts, the two middle bolts passing 
through the jaw of the chair as well as through the 
splice bars and rail. There are 13 ties toa rail length 
of 30 ft., including both joint ties; the joint and 
shoulder ties are spaced 1 ft. 914 ins. c. to c., and the 
jntermediate ties 2 ft.7°¢ ins. This arrangement 
makes an easy and comparatively quiet riding track. 
The suspended joints are spliced with two plain 
splice bars and four bolts. The nuts of track bolts 
are on the inner side of the rails. Gravel and burnt 
clay are used for ballast, and near London large 
quantities of red clay were being burnt for this 
purpose. On main tracks the ballast generally 
covers the ties; itis nearly level with the under 
side of the rail beads, and rises slightly to the 
middle and outside of the track. Cross drains in 
the ballast are provided under the ends and middle 
of the rails; in some cases there are two inter- 
mediate drains between those at the joints. Some 
bridges have the floors of arched iron plates, with- 
out any ballast; the rail chairs are fastened to 
longitudinal timbers, and no guard rails are used. 
On some short deck bridges the girders form a 
trough for the rails. Near Trent there is a grade 
crossing of two double track lines. 

Wooden posts are placed to mark every quarter of 
a mile. They are painted white and have block 
figures painted in black. The \, }4,and % mile 
posts are of triangular section, with an enlarged 
head of the same form; the back is parallel with the 
track, so that a face is presented to trains in both 
directions. 

Semaphore signals are used, but the blades are 
pivoted at the middle, and stand vertical when 
indicating “track clear.” This plan was adopted 
after an accident had been caused by the weight of 
snow on a semaphore blade having lowered it to the 
“track clear”. position. As usual in England, the 
face of the blade is painted red, with a white square 
near the outer end; the back is painted white, with 
a black square. Notched or “swallow-tail” blades 
are used for distant signals. A large number of iron 
lattice signal posts are used, and on some of the 


More detailed information in regard to track will be 


found in Mr. E. E. R. Tagsman'e pager on “English Rail- . 


way Track” (Trans. Am. coc. C. E., June, 1888), of which 
an abstract was published in ENGINEERING NEws, July 7, 
1888, 
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taller posts the lamps are hoisted and lowered by a 
chain which passes round a pulley or winch fastened 
to the post a few feet from the ground and worked 
by acrank. The engineer has been desirous of ob- 
taining a specially distinctive distant signal, as en- 
gine drivers are allowed to pass these, when at 
danger, at a slow speed, but are not allowed to pass 
home signals, when at danger, under any conditions. 
The Koy! parabolic semaphore signal has been under 
consideration for this purpose. Great care bas been 
taken in obtaining the glass for signal lamp spec- 
tacles, and very clear colored glasses have been 
selected. Red is used for the danger signal, green 
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Fig. 1. Express Locomotive ; 
for track clear; a white light is no signal, and must 
oe considered as indicating danger. The back lights 
are white when the signal is at the danger position, 
and green when it indicates track clear. The same 
system of colors is used in hand signaling at yards, 
etc. Formerly both green and blue were used for 
the “‘track clear” signal, the former being for fast 
and the latter for slow lines, but green is now uni- 
formly used. 

Locomotives.—The finest engines on this road are 
the celebrated express engines, with outside cylin. 
ders and a single pair of large driving wheels, This 
class of engine, an outline diagram of which is given 
in Fig. 1, was designed in 1870 by Mr. Patrick STIR- 
LING, Locomotive Superintendent, and is still ad- 
hered to, with a very few minor modifications, for 
heavy express service. The leading dimensions of 
these engines are as follows: Cylinders, 18 x 28 ins.; 
driving wheels, 8 ft. 14g ins. diameter; truck wheels, 
3 ft. llins. diameter; trailing wheels, 4 ft. 74¢ ins. 
diameter; the center of the truck pin is 3 ft. 6 ins. 
from the leading axle, and 3ft. from the trailing 
axle of the truck. The boiler is 48 ins. diameter, and 
there are 174 ubes 1% ins. outside diameter and 11 
ft.9 ins. long. Heating surface: tubes, 936 sq. ft.; 
fire-box, 109 sq. ft.; total, 1,045 sq. ft. Grate area, 
1734 sq. ft. Boiler pressure, 140 lbs. In working or- 
der the engine weighs 101,136 lbs., distributed as 
follows: 


Fig. 2, 


driving wheels, 23,744 lbs. on the trailing wheels. 
The total weight of engine and tender is 156,800 Ibs. 
These engines are noted for the high rates of speed 
which they make ineveryday service. There are 
also some inside cylinder express erigines with a 
single pair of driving wheels, 7 ft. 6ins. diameter, 
and a single pair of leading and trailing wheels. 
Neither of these classes of engines are fitted 
with domes, Like the majority of English 


roads, this line has a number of tank engines, in* 
cluding some large stocky-looking side tank engines, 


with four coupled driving wheels under the boiler, 
and a four-wheel trailing truck under the bunker. 
Many of these ergines are used for suburban service 
and on parts of the underground railway of London; 
for this latter service they are arranged to turn the 
exhaust into the tanks when running in the tunnels, 
and vent pipes leading over to the front of the mid- 
dle of the cabare provided to carry off the steam 
when the water in the tanks becomes hot; these 


engines have large, roomy cabs built of iron, and - 


entirely covered in, with the exception of an open- 
ing at each side of the foot-plate. A number of 
through trains make the run of 105 miles between 
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Great Northern Ry., England, 


the East Coast line. about 


39,312 Ibs. on the truck, 38,080 lbs, on the- 


Third Class Saloon Car ; 
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London and Grantham without a stop; the engines 
of these trains are provided with very large tenders 
track tanks not being in use on this line. The en- 
gines have the boiler, wheels, cab, etc., painted a 
light bright yellowish green, picked out with black 
and white striping; the frames are a dark chocolate 
brown; the safety valve casing is of brass, and the 
smokebox and sthokestack are black. 

Rolli«g Stock,—This road has fairly good passen- 
ger equipment, and its cars are asaruie well up- 
holstered and kept in good condition. Some of the 
cars are carried on trucks, others on two or three 
rigid axles ; some have two axles at each end, but 
not arranged in atruck frame. Oi) 
boxes are very generally used instead 
of grease boxes. Several of the newer 
cars have the high, rounded, turtle- 
back rvof (which is used to some extent 
in this country), instead of the old form 
of roof built with a flat curve. Among 
the special equipment may be men- 
tioned along dining car, carried on six- 
wheel trucks, The upholstering is gener- 
allyindark green patterned carpeting, 
with green window curtains. Close- 
woven gray horse hair is used for the smoking com- 
partments. The Pintsch compressed gas system is 
much used for lighting, and many of the newer cars 
have a small exhaust fan ventilator in each side of 
each compartment. The company has conducted 
extensive experiments with different systems of 
lighting, including electricity, and has now adopted 
compressed gas and oil, Trains running more than 
20 miles without stopping are fitted with a com- 
munication cord between the engine and rear 
guard’s van, the cord being carried through small 
rings or pulleys under the eaves of the roof; there is 
frequently a cord on both sides, but the one on the 
right band, or “ off” side, is the only one for use. 
The cars are not painted on the outside, but the nat- 
ural wood, which is of a dark yellowish brown color, 
is rubbed down and varnished. The letters and 
numbers are gilt, shaded in blue, and the panels are 
edged with gilt. 

On the long run from Aberdeen to London, by 
525 miles (Aberdeen 
to Edinburgh and Berwick, North British Ry.; 
Berwick to York, Northeastern Ry.; York to Lon- 
don, Great Northern Ry.) there are used some very 
comfortable third class saloon cars of the Great 
Northern Ry. The running gear consists of three 
rigid axles, with oil boxes. The general arrangement 
of one of these cars is shown in Fig. 2, and very much 
resembles that of the Mann boudoircars. It was 
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Great Northern Ry., England. 


divided into five compartments and had a lavatory 
at each end; in this particular case, towever, water 
and towels had been forgotten, so the accommoda - 
tions were not as good as they should have been. 
The compartments were shut off from the corridor 
by a partition, and a door was fitted inthe corridor 
to shut off the smoking compartment. The arrange- 
ment of the lavatories is much superior to that gen- 
erally used in English cars, by which two separate 
lavaeories are placed between two passenger com 

partments; a doorin each compartment opens direct- 
ly into the lavatory, which is not only a very un- 
pleasant arrangement, but a veryembarrassing one 
with ladies in the compartment. The car had a tur 

tle-back roof, fan ventilators (torpedo air extractor) 
in sides and roof, and the Pintsch light. The floor 
was covered with oil cloth. The seats and high 
padded backs were upholstered in a dark green 
carpet cloth with a small subdued pattern in black 
and red, fastened with red buttons. The smok- 
ing compartment -was upholstered in gray 
horse hair. The carpet cloth is a bet‘er look- 
ing and better wearing material than the 
plush generally used in this comatryyit is pleasing 
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to the sight and touch, is durable, does not show 

wear, and is easily brushed and cleaned. The Eng- 

lish system of spring cushioned seats with the backs 

padded to the height of the passengers’ heads, 

which is now quite generally used in even the third 

class cars, the padding being shaped to the general 

form of the body and set out by springs so as to ac. 

commodate itself to the outlines of different bodies, 

is much more comfortable than the average style of 
seator chair in American cars, The doors had 
sliding sashes dropping down into the lower panel 

of the door and fitted with a non-rattling spring 
sill, but the other windows were fixed; the partition 

doors had a sliding sash in the upper part, which 

was held at any height desired by a spring bolt fit- 
ting into holes in the frame of the lower sash. All 
the inner doors were fitted with a patent spring 
latch, opened by pulling or pushing the knob. The 
windows were al! fitted with spring roller blinds, 
which could be fastened in different positions by 
slipping the ends of the rod at the bottom into 
notches in wooden guides. This arrangement is in use 
on a number of cars, and is used also in thiscountry, 
The partition, door and window frames, etc., and 
part of the sides were of polished wood; the roof 
was painted white and the upper part of the sides 
and ends buff, with alittle blue striping. Labels 
printed in red, black and gold, advertising the com- 
pany’s hotels, were pasted in each compartment. 
The inner side of the doors was paneled in green. 
Sliding gridiron ventilators were fitted over the 
doors and windows. Each lavatory contained a 
wash basin end water closet, also a mirrorand towel 
hooks. The pan served also asa urinal, as on rais- 
ing the cover the seat also rose, unless held down. 
The pipe from the pan did notopen directly to the 
air. On pulling up the handle the discharge valve 
was opened, and on pushing it down again a stream 
of water was forced into the pan to flush it. The 
windows of the lavatories were of brown ground 
glass, with a white pattern; the color could not be 
scratched. The accommodations of this car made the 
long journey of some 525 miles much more endur- 
able than it would have been in an ordinary closed 
compartment, and the car was superior in every 
way tothe first class saloon car of the London & 
Northwestern Ry. used between Liverpool and 
London (ENGINEERING NEws, June 21, 1890). 

As another example, the 2 Pp. M. express from Man- 
chester to London, one of the fastest trains in Eng- 
land, consisted of five new cars, used specially for 
this train, each carried on 6 wheels, and both of the 
end cars having a guard’s compartment at the end, 
with projecting sides and roof to allow the guards 
to see alo!.g the train. The third class compartments 
were fair examples of modern practice. They were 
wide and lofty, with spring cushions and padded 
backs to the seats, and large windows with spring 
blinds. The floor was bare; roof and upper part of 
partitions painted white; the lower part grained 
like oak, with door and window frames of polished 
wood, During a heavy rain storm water leaked in 
through the roof, and also splashed into the lamp 
globe. Oil lamps were used and gave a miserably 
poor and flickering light. From Manchester the 
train runs over the Manchester, Sheffield & Lincoln- 
shire Ry. to Retford, where that line connects with 
the Great Northern Ry. by a long and sharp curve. 
From Manchester to Grantham the train was hauled 
by an engine of the M.S, & L. Ry.; it was an inside 
cylinder engine, with 4coupled driving wheels, a four- 
wheel leading truck, tapering pipe smokestack, and 
an air or steam jet to throw sand under the driving 
wheels. 

On the double track line between Finsbury Park 
and Highgate (in the suburbs of London) there are 
some pairs of single-track tunnels,each track having 
a separate tunnel. Ribbed or bastard skew brick 
arches for over-crossings of highways are also used, 
some of them making a skew of a considerable an- 
gle. 

The unpunctuality of long-distance trains in Eng- 
land is rather surprising to a stranger, although in 
this respect the Great Northern Ry. is better than 
many other roads. The Aberdeen and London ex- 
press, above referred to, was 12 minutes late at 
Edinburgh, 30 minutes at York and 36 minutes at 
Grantham, Beyond Grantham there was some very 
fast running, from 50 to 65 miles per hour, but the 

train was 40 minutes late at the King’s Cross ter- 
minus, London. For the first half of 1890 the average 
fares per passenger were 873¢ cts. for the first class 
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2345 cts. for the second class, and 16 cts, forthe third 
class, the average rates per mile being about 2, 3 
and 4‘¢ cts. 

[To be continued.) 
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Upright Precipitating Tanks.* 


One of the leading systems using these 
is the Miller-Nabnsen, operated in _ Halle. 
plant in this town is planned to treat a daily 
sewage of 800,000 galls. although. at present the 
quantity ia less thanathird of this amount. 
The plant consists of 2 tanks, Fig. 136, shaped 
like wells, and provided with a bypass to be 
uscd during repairs or exceptionally heavy 
storms. The sewage passes through a sand pit 
and mixing channel into the tanks by an open 
ing embracing a third of the circumference. I 
then rises and finally escapes through a num 
ber of separate channels into the outfall. Dur 
ing the rise of 95% ft., the sludge is precipita‘ ed 
and collected in the bottom, whence it is re 
moved by suction pipes. The same process is 
then gone through with in the second tank and 
the tiner parts of the precipitate collected, al 
though a single larger tank would probably 


suffice for the whole operation. In ! 

another Miiller-Nahnsen plant in Ottersen the 

bottom of the tanks are conical, as shown 
$j 
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Fig. 136. 


by the dotted lines in Fig. 136, in order to better IL 
the sludge about the suction pipe. In this plant the inlet 
and outlet are simply two openings diatetrically oppo- 
site, although not on the same level. Tbis arrangement 
did not give a good circulation, and in a recent plant in 
Halle the effluent escapes from around the whole ver 
rim. 

The Rickner-Rothe system was tested experimentally 
in Essen, and finally permanently adopted. The appar- 





atus, Fig. 137, consists of a conical well, in which the bct- 
tom of an iron chamber, or bell, is held by means of suit- 
able beams. The sewage flows into the well through an , 
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iron pipe after being mixed with the charge of chemicals. 
A skeleton frame of iron rods, arranged like an umbrella, 


causes the sewage to become thoroughly mixed with 
chemicals before it rises to the top of the bell, whence it 
flows into an iron outfall pipe leading to an open drain 
The motion of the sewage in the bell and outfall pipe is 
entirely automatic, being due to the slight difference in 
elevation between the water level in the inlet and outlet 
drains caused by the friction of the apparatus 


In order to start the siphon, a small tube 





Fig. 138 


is attached toa pipe atthe top of the bell and the air 
above the water removed by a Phis 
pump is also operated a short time each day, in order to 
remove the gas that collects. The particles of sludge 
are precipitated en the iron frame and at the bottom 
of the well, where they enter a suction pipe and are 
thus removed. A small pipe leads fromthe upper level of 
water in the bell to a waste channel, and is used to re 
move the globules of fatty matter, which collect on the 
surface. 

The planof the Essen plant is shown in Fig. 148, from 
which it will be seen that the sewage passes through a 
grating, sand pit and salmon-way before entering the pre 
cipitating tanks, of which there are four. The spaces 
marked y receive the effluent of the grease drains and 
the chemicals are added at x. With a maximum daily 
sewage of 636,000 cu. ft., and all the tanks in operation, the 
sewage will pass upward through the bells at a velocity 
of about 0.16 ins. a second, and will remain in the tanks 
about 40 minutes. The average daily flow is only 
about 159,000 cu. ft., while the sewage takes 55 minutes to 
pass through the tanks and has a velocity of only 0.12 ins 
asecond. Experiments show that a velocity of 6.23 ins 
is allowable. Onclear days, when the sewage may sink 
to 433,000 cu. ft., one of the tanks can be cut off ana re 
paired if necessary. 

A similar plant is in use in Brunswick, where 2 tanks 
like those shown in Fig. 137, are employed to treat 17.650 
cu. ft. of sewage containingexcrement a day. The ap 
pliances are of sufficient size to treat 158,900 cu. ft., which 
will be eventually supplied by the sewerage system being 


sinall air pump, 


built. Cologne is also experimenting with the appar 
atus. The good results so far attained by the apparatus 
are to be ascribeci to the very slow velocity of the 


current in the tanks ard bells. 

A siphon may be started by pouring in water, as well 
as by drawing out air, at its highest point. Advantage 
has been taken of this fact by SAGASSER in designing the 
tank shown in Fig. 139. This consists of 2 concentric 
cylinders and 2 pipes. The apparatus is filled with water 
r and z and opening x. After 


by closing the cocks, y, 





Fig. 140. 


ward, when y and < are aguin opened, a constant 
stream flows from the iniet channel at y, to the out 
fall drain at <. In order to remove the sludge or 
clean the tanks, y and z are closed and z and rv opened. 
Although the a; paratus is quite compact, it is possible 
that with largedimensions the circulation would not be 
perefectly satisfactory. In this respect, an improred 
form, invented by PIcHLerR and Sepiaceck, Fig. 140, 
would probably be more satisfactory, since there area 
large number of ascending an. descending currents, 
caused by a series of concentric cylinders closed below 
by conical bottoms asshown. The sewage enters and 
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eaves the tank at the top while the sludge escapes 
through a pipe at the bottom. 

The last two devices are possibly not suited for the 
large quantities of sewage which are furnished by cities, 
bat their cons ion is interesting as containing many 
points of sim ty with one of the latest German pre 
cipitation plants, that at Dortmund, This is calculated 
for a daily maximum of 706,000 cu. ft. during 
storms, 264,000 cu. ft. during dry weather, and 
& maximum discharge of 4.6 cu. ft. per second. The 
average annual flow per second may be assumed to 
be about 7cu ft. Four tanks similar to those shown in 
Fig. 141 are employed; they are shaped like wells with a 
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HIG. 141, 

conical bottom and are driven through quicksand to a 
firm stratum of marl. The circulationis kept up by hy- 
drostatic pressure alone. The suetion sludge-pipe passes 
through an axis of the well, as shown, and is surmounted 
by the inlet-pipe, reaching down to the base of the conical 
portion. The sewage flows from the bottom 6f this inlet 
pipe through a set of radiating channels, open at the bot- 
tom, which insure a good circulation in the tank. Experi- 
ments are etill being made to determine the most suitable 
form of these arms. A filter is placed just below the out- 
let drains and in this way the light floating particles are 
retained. The calculated maximum velocity in the tan 
ig 0,08 ins. per second while the average is fixed at about 
0.06 ins, A® compared with the Miller-Nahnsen system, 
it is more Compact and there will prdébably be a more uni- 
form circtilatioa; compared with the Rickner-Rothe sys. 
tem it is less expensive and more simple.although the-re- 
movel of the sludge offers greater difficulties. The in- 
tention is to remove this sludge by means of tight vessels 
from which the air has been exhausted. On connecting 
the sludge pipe with one of these, it is hoped that the 
sludge will be forced into cue vessel by atmospheric pres- 
sure, 

A combination of this system with some of the features 
of the Réickner-Rothe plan has been proposed but not yet 
tested. In general, it is safe to say that with our present 
knowledge, the nature of the ground on which the plant is 
to be built will largeiy determine the system that is 
adopted. 


The Busk Tunnel. 

In the Jetter of Chief Engineer B. H. Bryant on this 
tunnel, in our issue of Jan. 17, the “100 iP. engine ” for 
use with the dynamo, etc., should read 10 HP. And in 
the foot note to that letter we find that an error is copied, 
which was made originally by the Rocky Mountain News. 
The curvature saved by the new tunnel is 2,000°, an econ- 
omy much better worth talking about than the “2% "* first 
given, 
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Hydraulic Charging Crane. 
(WITH INSET.) 

We are indebted to Mr. C, M. CLarkKg, of Pitts- 
burg, Pa., for the following description of a hy- 
draulic charging crane made under patents granted 
to Messrs. George F, MoCieane and Wm. M. 
FaBer, Jr. Mr. CLARKE designed the details as 
here shown, and furnished all the shop drawings. 

The illustrations given show side and end eleva- 
tions, partly in section and partly in plan, and also 
small detail of the tongs in operation, The mast of 
the crane is built up of two heavy 12-in. channels 
bolted to the lifting cylinder B, at the bottom. and 
toa block secured ina rigid center bearing at the 
top. 

The entire weight of the crane rests on a nest of 
conical cast steel rollers, revolving on a faced bevel 
plate and secured by internal and external straps. 
This plate is socketed in position on a bed plate rest- 
ing ona brick foundation. The jibof the crane is 
secured to a casting resting on top of the ram. This 
jib is made of two 10-in. channels, and is stayed by 
two guy rods, provided with anti-friction wheels 
and secured to an extension of the main mast. 

The carriage at the charging end of the jib is 
mounted on anti-friction rollers and is operated by 
the cylinder C. The “peel” is supported by plates 
depending vertically from the carriage, as shown. 
This peel is made from a forging, and has a reason- 
ably extended keel provided with rollera. Mounted 
on the peel is the cylinder D for manipulating the 
tongs. This cylinder is connected to a 4-way valve 
by an elbow-joint connection. 

As shown in the smaller sketch, the tongs are 
made of steel castings and have an open and closing 
action operated by the cylinder. These tongs em- 
body the really novel features of the crane il}us- 
trated, They are brought immediately over a loose 

pile, and a little back of its centers 
lowered and tightened. Upon raising 
the mast the pile will assume the slant- 
_ ing position shown in the drawing, and 
imseecharged into the furnage without 

y displacement. In withdpawing the 
e the action is the same, and a 
revolution of the crane by the ground 
eylinder A brings the charge in the 
proper position over the table. 

The three 4-way and one 3-way valves 
used are of the Cutchlow type, and all 
the valves are operated by the one man 
stationed on the crane. The connections 
between all moving parts and the ground 

cylinder are made with hydraulic hose. Three of 
these cranes are now in constant use in the plate- 
mill of Messrs Moorhead, McCleane Co., of Pitts- 
burg, Pa., and they give perfect satisfaction. We 
have ho doubt that these gentlemen will answer 
any inquiries that may arise concerning further 
details of this device. 
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Machine for Making Briquettes for Cement 
Tests. 


An extended series of cement tests has been 
carried on daring the past year in the engineering 
laboratory of the State University of Iowa, under the 
direction of Prof. Cas. D. Jameson. The great 
number of briquettes tested (over 32,000) made their 
manufacture by hand a very tedious process, to say 
nothing of the well-known difficulties in securing 
uniform treatment of the briquettes in making them 
by band. Asis well known, this is one of the chief 
obstacles in comparing cement tests made by differ- 
ent engineers. . 

The greatest speed attained in making briquettes 
by hand was 10'¢ per hour; and as this rate of prog- 
ress would have made impracticable the carrying 
out of the cement tests on the extended scale origin- 
ally planned, the machine illustrated was designed 
by Professor JamEson and has been used for making 
nearly 30,000 briquettes. ; 

Fig. 1 is an elevation of the machine and Fig. 2 is 
a plan view. The principle of the machine is very 
simple. A vertical cylinder, whose cross-section 
conforms to the outline of the standard briquette, 


_ receives a charge of the mixed cement from a hop: 


per at the side, through a passage shown in Fig. 3, 
In this cylinder a closely-fitting piston is worked by 
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a hand lever, so that the charge of cement in the 
cylinder may be subjected toa pressure of about 
175 lbs, per sq. in. The bottom of the cylinder is 
raised above the bed plate a distance equal to the 
thickness of a briquette (1 in.), and in this space 
works a triangular block, shown in Fig. 4, having 
two holes of the same cross-section as the briquette. 


Fig. 2. 


This block can be oscillated to bring either of these 
holes beneath the cylinder. When one hole is in 
this position, however, the other is clear of the cyl- 
inder at one side, and the briquette of cement which 
has been pressed into it can be lifted by a 
plunger, worked by the lever G and guided by the 
pins KK. Owing to the pressure used, the bri- 
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quettes are hard enough to handle as soon as lifted 
from the mold, and they are at ouce removed and 
placed on a glass slab. 

In practical working it has been found possi ‘le to 
make briquettes as rapidly as 600 per hour. The 
machine may be conveniently worked by two men, 
one feeding the cement to the cylinder and operating 
the long lever, the other swinging the molding 
plate, Fig. 4, working the plungers, and taking away 
the briquettes, The machine is not presented as by 
any means perfect, for it was built at the smallest 
possible cost, and with no knowledge as to whether 
a satisfactory machine could be built on the princi- 
ple. It hasdone its work, however, very well, and 
has made possible a much more extended series of 
vests than could otherwise have been made. 

In making briquettes with this machine the sand 
ar‘.cement are first thoroughly mixed, The material 
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is then weighed out in quantities of 10 to 2 lbs., 
and mixed in a zinc trough with the minimum 
amount of water required. It is not advisable to 
mix larger quantities acatime on account of the 
liability that the cement may begin to set before it 
can be made up into briquettes, 

In our issue of Jan. 3 a very different form of 
briquette-making machine, in use by the engineers 
of the St. Louis Water-Works extension, was de- 
scribed. The “jig” for mixing, which was there 
illustrated, might perhaps be used in connection 
with Mr. JAMESON's machine for making the bri- 
quettes with satisfactory results. 


The Right to Damages for Stoppage of 
Contractors’ Work. 


The right of contractors to recover damages in 
case of the abandonment of work on which 
they have entered has been affirmed by a decision 
of the Alabama Supreme Court in the caseof Dan- 
forth & Armstrong vs. the Tennessee & Coosa R. R. 
Co. The plaintiffs took a contract in May, 1888, to 
build the Tennessee & Coosa R. R. in Alabama. 
After beginning the work and sub-letting portions 
of it to various contractors, the railway company 
failed toraise the necessary funds and was placed 
in a receiver's hands, and the contractors were 
forced to abandon the work. Suit for damages was 
brought in the Circuit Court and was decided against 
the contractors, who appealed to the Supreme 
Court. Here the decision was reversed. The follow- 
ing, which is of much importance to eogineers and 
contractors, is extracted from Justice COLEMAN’s 
decision. 

Where one party in compliance with his contract enters 
upon its performance and is wrongfully forced to aban- 
don it, before its compleiion, without favit on his part, 
he is entitled to recover damages for its breach. If 
profits formed a constituent element of the contract, their 
loss, the natural and proximate result of the breach, and 
such as was reasonably in contemplation of the contract- 
ing parties, and the amount can be estimated with a 
reasonable certainty, such certainty as satisfies the mind 
of a prudeut and impartial person, they are recoverable 
as damages. On the other hand, if profits are merely 
speculative, conjectural, or too remote, they are not 
allowable. 

Where the proof fails to show that a profit would have 
been realized, the recoverable damage consists in the rea- 
sonable expenditures made and loss of time, less the value 
of the material on hand. If the proofs show that profite 
would have been realized had the party not been pre- 
vented from performing the contract, they are recover- 
able; and the measure of profit as damages is the dif- 
ference between the cost of doing the work and the price 
agreed to be paid. 

In estimating the cost of doing the work, the less time 
engaged, and release from the care, trouble, risk and re- 
sponsibility attending a full execution of the contract 
should be included in the estimate. 

The contract sued upon in the present case specifies 
with great particularity the price to be paid for excava. 
tion of earth, loose and solid stone, timber and materiel 
for bridges, trestle work and culverts, and for all materials 
to be furnished and work tobe done. There is compara- 
tively but little difficulty under such a contract in de- 
termining the price to be paid and the cost of doing the 
work; and the difference between the two, which con- 
stitutes the profits, is recoverable as damages, The 
testimony of DANrortTH and 0’ HEARN intending to show 
the difference is erroneously excluded by the lower court. 

When a party has in part performed his contract and is 
wrongfully discharged. or forced to abandon the work, he 
may sue upon the contract and recover the price agreed 
to be paid for the work already performed, and may in the 
same auit declare for damages sustained by the breach of 
the otner party in furcing him to abandon the work before 
its completion. 

By the terms of the contract the plaintiffs were to be 
paid monthly, less 10%, reserved until the completion of the 
contract, payable on the 101h day of each month, for the 
work performed the preceding month. Upon being wrong- 
fully forced to abandon the work without fault on their 
part, the plaintiffs were entitled to recover for the work 
done, including the 10% reserved, at the contract price, and 
could declare in different counts for damages ¢ustained by 
reason of the breach of contract, and recover es profits 


whatever the proofs would show they would have reahzed - 


from the unfinished work. 

The contract provides that no work shall be sub-con 
tracted without the written consent of the engineer in 
chief. This provision was intended for the benefit of the 
defendant. It was entirely competent to show that the 
defendant waived this right or benefit, and for this pur- 
pose it was pr per to prove by the chief engineer that he 
knew sub-contractors of the plaintiffs were at work; that 
he, as chief engineer, directed them when and where to 
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work, and that he estimated the work of the sub-con- 
tractors and gave the estimate to plaintiffs, knowing that 
it had been done by sub-contractors for plaintiif; and It 
was competent to» how that the president of thd company 
was appraised of all these sub-contracts and itted the 
work to be done without objection. 

The measure of damages for failure to pay moyey on the 
day it is due is the interest which accrues er. 


The Yarrow Tubulous Boiler.; 

Our English engineering contemporaries| show in 

their issues of Jan. 16 a new tubulous boiley built by 
the firm of Yarrow & Co., Poplar. It is'a water- 
tube boiler suitable for marine purposes, ad their 
solution of the troublesome problem involved is 
deemed complete and satisfactory by the? English 
press. 
The ruling principles of the new boiler that a 
straight tube, open at both ends, unen@imbered 
with circulating devices and se‘ on a steep iEcline, is 
the cheapest tube in which water can be bcHed, and 
in. which water will circulate most easily. Both 
ends of the tube are accessible; the tubes are free to 
expand and contract; the tubes are in groups and 
both ends are under water. 

In the Yarrow toiler these tubes are ./ steel, 
about 1 in. in diameter and 4 ft. long, and },erfectly 
straight. The upper receiver and the lowgr water 


pockets are castings of steel or tough tt iron. 
The flanges on these are planed and bolted >gether 
like the parts of a steam cylinder and af made 


steam and water tight. The tubes are fixed in in 
the ordinary way. The whole boiler is covered with 
a plate iron casing, lined with fire tile and provided 
with doors, as shown, that permit the tubes to be 
swept. There are 8 rows of tubes, staggered in the 
plates at each side of the firé. 

In operation the products of combustion pass from 
the grate through the tubes over the ge dram 





as is proven in a model with glass tubes. TM steam 
is produced in the outer tubés, but the builp 
carried down instead of up, as in the inner 

The result is that the boiler cannot prime a*.1 must 
give dry steam; the action of the fire is practic a}ly the 
same on all the tubes from one end tothe #her of 
the grate. Two years’ experiments show Bhat it 
works admirably with forced draught under 
pressures ranging from 170 to 200 lbs. Mr. }Qrrow 
galvanizes the entire boiler after the tub.s have 
been fixed, inside and out, by putting each section 
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into a zinc bath. This zinc, on the outside, will 
doubtiess soon yield to the sulpbur in the coal, but 
the interior will remain practically intact, and the 
galvanizing is believed to be an important innova 
tion on present practice. 

The boiler illustrated, says The Engineer, will iu 
dicate 250 HP., though the one boiler could readily 
be enlarged to 300 HP. The deck space occupied by 
four such boilers would be about the same as for two 
Scotch boilers giving 2,000 1. HP.; but the cubic 





Cross-Sectional Diagram. 


space would be less, as the boiler would stand 
lower, The feed water, it should be mentioned, is 
delivered into the central drum and steam can be 
gotten up in about 20 minutes, or one-third the 
time required by a locomotive boiler. The tubes are 


80 small that the failure of one or two would not 
endanger life in the stokehole. 


The Kupferle Hydrant. 


Our attention has been called to the criticism on 
this bydrant made in describing it in our issue of 
January 24, i887. We remarked then that there was 
some danger that under high pressure water might 
leak past the upper leather cup and freeze in the 
casing, causing damage. We alto suggested that a 
small hole bored at the base of the casing would ob- 
viate this difficulty, We want to say now, in 
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justice to the inventor, that there is such a hole in 
the casing as made, and put there for the very pur- 
pose suggested. Thanks toa blurred proof before 
the writer of the criticism the hole was not noticed, 
but it is very plain in the cut as printed in our regu- 
lar issue. 


British and American Iron and Steel Produc- 
tion. 


The accompanying diagram, reproduced from the 
current issue of the Jron Age, shows graphically the 
facts as to iron and steel production, on which we 
commented last week, and in particular lends force 
to the prediction which we hazarded—that not only 
did we pass Great Britain handsomely in pig-iron 
production during the past year, but that the con- 
ditions are such that we are never again likely to 
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Comparative Pig Iron and Bessemer Steel Production 
(in Net Tons) of Great Britain and the United States 
1860-1890, 

(N. B. The pig iron production of the United States for 1890 
extends considerably above the top limitol the diagram, 
up toa total of 10,307,028 net tons.) 

fall below her, unless in some single exceptional 

year; but that, on the contrary, it is quite possible 

that a few years more will see us so far ahead of all 
other countries that we shall occupy the position in 
relation to them which Great Britain occupied prior 
to 1870-80. Evidently some far-reaching and pre- 
sumably permanent causes have been at work 
to cause such tremendous increase in our pig-iron 
production since 1882, while Great Britain has been 
standing still, It can hardly be tariff, because the 
tariff has been a substantially constant force since 

1861. It would seem to us as if it was the rapid 

opening up of our mineral resources by great im- 

provements in transportation, while the develop- 

ment of the corresponding British fields had ap- 
proached closely toits permanent economic limit in 

1882. Not that there may not continue to be an in- 

crease in British iron product hereafter—there. no 

doubt will be; but the physical limit of advan- 
tageous and economical expansion has been about 
reached, 


Tie Centungelen: on Pentel: Railways. 


M. HENRY MATHIEU, in the Rerue Generale des 
Chemins de Fer, No. 4, 1890, treats cf the consump- 
tion of wooden ties on the six principal and the 
State railways of France for the year 1889. The lines 
referred to are the West, North, East, Orleans, 
Paris-Lyons-Mediterranean, Middle and State rail 
ways. There companies used in 1889, 3,213,475 ties 
in all; 2,372,079 being for maintenance and 841,396 for 
new construction and double track. From 75,000 to 
80,000 metallic ties of various types are now in use 
on the roads above named. The combined length of 
these railways, as operated on Jan, 1, 1889, was 19,- 
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503 miles. On 2,754 miles of track of secondary sys- 
tems of railway, 153.300 ties were used for mainten- 
ance and 195,700 in construction, for the same year. 
The total of ties consumed in 1889 was therefore 
3,562,475. 

M. MaTHIEev shows that in 1883 out of a total of 
4,572,789 ties consumed, 1,097,370 came from outside 
of France. This import of ties “has steadily de- 
creased, until in 1888 it was only 166,811, and in 1889 
all the ties used came from France. ~The ties con- 
sumed on secondary and local roads do not enter, 
however, into this calculation, as the quantity is un 
known to the writer. The wood used in these ties 
was as follows: 2,155,921 ties of oak; 696,602 beech 
ties, and 388,833 pitch pine ties. 


Money Value of Good Roads. 


Under date of Jan. 20, 1891, Messrs. Tuos. P. 
ROBERTS, CHARLES Davis, ALEX, DEMPSTER and 
Tos. H. JOHNSON, a committee of the Engineers’ 
Society of Western Pennsylvania, submit a final re- 
port on the improvement of country roads. With 
this report they also submit a draft of an act “for 
the location, opening, vacation, construction and 
maintenance of highways, roads and bridges” in 
Pennsylvania. 

The first part of the report relates to the urgent 
necessity for better roads for developing the State 
internal traffic, and the arguments advanced are 
practically the same as those of the previous report 
of this committee, made in March, 1889. Some por- 
tions of this, however, are- well worth repeating, 
especially the parts relating to the difference in cost 
of hauling produce, ete., over good and bad roads. 
From the old experiments of Morty, still recog- 
nized as an authority, the committee prepared the 
following telling exhibit, one that any man can read: 


AVERAGE LOADS FOR ONE HORSE ON DIFFERENT ROADS 
AND GRADES. 


GRADE. 


KIND OF Roap, Bey 
10% | 8 5s Level. 


See | 


$3 2g8f fir 


muddy 


Best, dry clean and smoagh 
Good, moist or with little mud 
, ruts and mud 
Very bad, deep ruts and stiff mud.,.. 
Clay Roads— 
aaneeee condition 


ar worked, not muddy. 


——-— 


— a et 
ss 


oe 
< 





The ohaive table siete little octaiins: wa at the 
the legal grade of 5°, or 8.85 per hundred, it means 
that the load of one horse is 1,150 lbs. for pavement, 
1,090 lbs. for macadam, and 700 Ibs. for clay road, 
assuming each to be in good average condition. 
For average condition of each class of road, the 
loads hauled are in the following proportions, tak- 
ing that of clay roads as 1: 


Macadam. Pavement 
= level 2.75 4.46 


2.00 
1.58 
1.64 


In discussing the cost of handling the agricultural 
products of the State the committee figures that 
about 3,250,000 tons must be hauled an average dis- 
tance of 5 miles to reach a market or steam con- 
veyance to market. Two loads per day are assumed 
and $2.50 per day is taken as the cost of a. two-horse 
team. The cost of moving this tonnage over clay 
and macadam roads would contrast as follows : 


—T Road. 
400 Ibs. 
hs ee 


Load for two horses 
No. of loads for 3,250,000 tons. . 
Cost ($1.25 per load) 


The $2,000,000 thus annually wasted is enough to 
keep 30,000 miles of turnpike in repair at an annual 
expenditure of $66 per mile. Taken as days’ work 
for a man and two horses, we have 2,321,000 on clay 
roads, and 1,490,000 on macadam; a loss of 831,000 
days’ labor, that could be devoted to other useful 
purposes. 

Space forbids the reprinting of the act proposed 
for bringing about the desired improvement in 
roads but we are pleased to note that especial stress 
is laid upon the qualifications of the man who is to 
control the work in each county. He must bea 
man of sound judgment and extended practical ex- 
perience with men; a civil engineer of undoubted 
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ability, and then be left alone with full responsibili- 
ty for his assistants, whom he appoints. 

A summary of principal points embodied in the 
proposed act will serve as a key to its general tone 
and purpose. This is given as follows : 

1. Roads to be divided into two classes—roads and high 
ways. 

2. Highway tax to be levied. on all property in the 
county. 

3. State aid to be furnished each county for highways. 

4. Thirty per cent. of State tax on corporations and 7< 
of State tax collected in each county set apart for high- 
ways; and the portion of tax on corporations set apart for 
highways to be distributed among the several counties in 
proportion to the highway and road tax collected in the 
same. 

5. Counties to construct and maintain all highways 
within their respective limits, under controi of county 
officers. 

6. Townships to construct and maintain all roads within 
their limits, under control of township road directors, 
with nominal compensation. 

7. Road and highway tax to be paid in cash. 

8. Provision for a more practicable and efficient system 
of road viewing. 

9. A certain percentage of money contributed by the 
State, counties and townships for road purposes, to be ex- 
pended in permanent improvements. 

10. Cost of building highways and roads to be divided 
so that each interest benefited by the improvement shall 
bear its equitable share. 

ll. Providing a system of supervision which will not be 
too burdensome for the weaker counties, and which may 
be extended to meet the wants of the large and wealthy 
counties. 

12. Providing for reports which will furnish reliable 
statistics of roads and highways of the commonwealth, 
and moneys expended thereon. 

13. Providing for suitable protection for the public, 
where parties or corporations exercize the right of occu- 
pying, altering or changing the roads and the highways of 
the commonwealth. 

14. Embodying in the Jaw such general provisions as 
will be equally applicable to the different sections of the 
State, and leaving sufficient discretion with the ofticers 
charged with its execution to enable them to meet the 
peculiar wants of each Gieteiet, 


THE CAISSON OF THE NEW SIMPSON DRY DOCK at 


_ the League Island Navy Yard was tested in the 


outer gate sill on Feb. 5, inthe presence of the com- 
mandant; Civil Engineer Peary, in charge of con- 
struction; and the contractors, Messrs. J. E. Simp- 


son & Co. The dock will probably be opened early 
in.March. 


A BRIDGE OVER THE East RIVER is the subject of 
a bill to be presented to the present legislature. The 
bridge would cross between the foot of Broadway, 
in Brooklyn, and Grand St., in New York. The cap- 
tal mentioned, to start with, is $3,000,000, and the 
bill contains provisions for its purchase by the two 
cities, or by either of them. . 


A SOMEWHAT NOVEL DRAFT RIGGING is being 
applied to 200 hopper bottom coal cars of 60,000 Ibs. 
capacity now building for a Western road. All draft 
timbers are done away with and the drawbar is run 
through the end sill, the draft rigging being at. 
tached directly to the center sill. This arrangement 
saves the expense of draft timbers and makes a car 
which will stand heavier blows in collisions, since 
the floor of the car may be considered as a column 
whose strength to sustain compressive strain is 
greatest when the force is applied at the plane 
through its center instead of several inches below 
the floor level, as is the case with the ordinary draft 
rigging. The only objection to this plan seems to be 
that the center sill is expensive to replace in case of 
its injury by breakage of the draft rigging. The 
above cars are to have M. C. B. couplers and air 
brakes. 


THE ASPHALT PAVEMENTS OF NEW YORK now ex- 
ceed in area those of London or Paris, says Com- 
missioner GILROY in his report for 1890. The figures 
given for this city are 743,634 sq. yds., covering 34.21 
miles of streets. Washington, D. C., however, is 
still ahead of New York, as on Sept. 15, 1889, the last 
report on hand, that city reported 33.9 miles of 
“sheet asphalt” streets, covering 830,259 sq. yds. 
Washington then had in addition to the above 38.2 
miles of old coal tar pavement, now generally 
covered with a thin wearing surface of asphalt. 


A SECTIONAL DRY DOCK, 300 x 60 ft., is being 
built at Port Hadlock, about 5 miles from Port 
Townsend, Wash. It will be built of timber, at a 
cost of $250,000, and will accommodate the class of 
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vessels visiting Puget Sound. Capt. Doncaster, of 
Tacoma, Wash., is superintending the construction. 

THE MODEL OF THE CHICAGO AIR SHIP can fly, to 
some extent, as was demonstrated on Jan. 30. This 
30-ft. long model was driven by electric power con- 
veyed by a wire from batteries located on the floor 
of the building. The air ship rose slowly and moved 
around in a circle about 50 ft. in diameter, and in a 
second trial reascended with a spiral course. It 
moved slowly, had no self-contained motor, was 
without car or passengers, and was guided, to some 
extent at least, by acord. Its success was greater 
than was expected by many present, byt was far 
from realizing the promises made so freely. 


A MODEL OF A LINE-OF-BATTLE SHIP is proposed as 
one of the interesting exhibits at the World’s Fair 
in Chicago. This model would rest upon piles, but 
would present the appearance of being moored to a 
wharf. The ship will be complete in all the fittings 
belonging to an actual ship of this class, with guns, 
turrets, torpedo tubes, nets, booms, boats, etc. The 
dimensions would be the same as those of the ships 
of this class now being built by Messrs. Cramps. 
The length would be 343 ft. and the extreme width 
69ft.3ins. The 13-in. and 8-in. guns to be used 
would be models only, but otherwise fitted up as 
actual guns. The smaller guns would be furnished 
by the government 


CONSTRUCTION NEWS. 
RAILWAYS. 
EAST OF CHICAGO.—Existing Roads 

Middletown & Cincinnati,—Tracklaying is now in 
progress on this railway, and it is expected to have the 
line completed from Middletown to King’s Station, O., this 
season. 

Lancaster & Hamden.—The present status of work 
on this road is as follows: Track laid from L. & H. Junc- 
tion toward Laurellsville, 10 miles, and from Vinton Sta- 
tion to Vinton Furnace, 6 miles. Work isin progress on 
the entire line from Columbus, U., to Wellston, with a 
branch from Locust Grove to Vinton Furnace, and belt 
line at Wellston, a total of 86 miles, and is to be completed 
in 1891. Forty four miles are graded, and the cross ties 
are laid ready for the rails. 

Philadelphia & Reading.—The Philadelphia & Kaston 
R. R. which is projected to run from New Hope, Bucks 
County, to Easton, Pa., has passed under the control of 
this company, and Carroll R. Williams, of New York City, 
has been supplanted as president by Charles F, Kindred, 
of the Reading Co. Arrangements have been made for 
the construction of the road, and as soon as the New Hope 
extension of the Northeist Pennsylvania R. R. is in 
good working order work will be begun on the Philadel- 
phia & Easton, starting at New Hope. This will probably 
be in a few weeks. 

Northern Adirondack.—This company has filed a 
map showing the location of an extension of its railway 
from Tupper's Lake to Gouverneur, N. Y. 

Western New York & Pennsylvania,—The right of 
way has been secured for the line from Swaine’s to Ross's 
Crossing, near Nunda, Pa., 5 miles, and the contract let to 
A. C, Barrow, of Nunda. Work will begin at once. 

Chicago & West Michigan.—It is reported that this 
company will build a line from New Buffalo, Mich., to 
Hammond, Ind. The object of the new branch is to 
obtain a line into Chicago independent of the Michigan 
Central R. R. 

Delaware River.—It is reported that this road will 
be extended to Pennsville, Salem, Bridgeton and Millville, 
N.J. 

Baltimore & Ohio,—This company has secured con- 
trol of the Pittsburg & Western R. R., and will hereafter 
operate it asa portion of its system. Itis stated that 
the Pittsburg & Western R. R. will be double-tracked at 
once. 

Delaware, Susquehanna & Schuylkill. —J. B. White, 
of Drifton, Pa., Treasurer, writes as follows: 


This railway is jected to run from Drifton, Pa.. via 
Kekley, Stocton, Hazleton. Tomnicken and Derringer to 
Gowen, Pa., with branches to Beaver Meadow. and to 
Oneida and Nelson City, a total distance of 35.5 miles. The 
surveys are nearly completed, and the right of way 
been secured. The work will be about average; maximum 
grade, 55 ft. per mile, and maximum curve 9*. There 
will be several bridges of about 70ft. span each. The 
contract for constructing the greater part of the line bas 
been let to Brown Brothers & Co., of Hazleton, Pa. The 
contract for the remaining section will be let in the spring. 
Construction is now in progress. and about 6 1-10 miles 
are completed. The company was chartered in April, 
1890, and the road is to be completed during the present 
year. Edgar Kudlich, Drifton, Pa., is the engineer in 
charge of work. 

Sandusky, Columbus, Lake Erie & Southern,— 
John McKelvey, of Sandusky, O., President, writes as 
follows: 


Two lines known as the East Line and West Line 
have bven sucveayel for this railway from Sandusky to 


. 
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Columbus, O., 105 miles and 108 miles long. y 
The work will be very light; maximum ¢ 26.4 ft. per 
mile and very light curves. There will be b¥iges vroes- 
ing Honey Creek, ete River and Olentingy River, 
a» ft., ft. and 170 ft. long, respectively. he rock 
bed and bridges will be prepared for two tracks; oak 
cross-ties laid 2,640 to 3,000 per mile, and steel rails weigh- 
ing 70 lbs. per yard will be used. The route is through a 
rich coal and iron region and the principal Susiness of 


pectively. 


the road will be in coal, iron ore, lumber, stone, 
and the general freight and passenger traffic. 
Work is now in progress securing rigiit, of way 


and local aid. It is reset that about $300,000 will be 
secured in notes payable 3 days after date of completion 
of road to place where aid is given. The stockholders 
wi l-advance the money necessary to build the first 15 
miles, after which the money will be secured by sale of 
bonds. The contract bas been let tothe Sandusky Con- 
struction Co., which will begin work in the spring. The 
road isto be completed July 1, 1892. The company was 
chartered April 20, 1889 he officers are: President, 
John McKelvey; Secretary, Ed. H. Zurhorst;-Treasurer, 
Truman B. Taylor, and Chief Engineer, Chas. O. Judson, 
all of Sandusky, O. 


New York & New Jersey Terminal,—This railway 
company bas been chartered in New York A full de- 
scription will be found in our “ Engineering News ” col- 
umns. 

Aroostook & Penobscot,—This company has petitioned 
the Maine State Legislature for incorporation, with power 
to build a railway from Mattawamkeag, Me.; via Sher- 
man, Patten, Houlton, Presque Isle and Caribou, to Van 
Buren, 150 miles, with branches to Fort Fairfield, 12 miles; 
to Fort Kent, 75 miles and to the Bangor & Piscataquis 
R. R., 35 miles. This is probably the old Northern Maine 
R. R. Co, reorganized. 

Erie & Central New York.—Ata recent meeting of 
the stockholders it was voted to issue bonds at once and 
to use the proceeds to build and «quip the line. The road 
runs from Cortland to Cincinnatus, N. Y., 18 miles, and is 
partly graded. It is stated that parties in New York will 
advance the money for completion as coon as certain 
pending litigation is done away with. 

New York & Suburban.—Chartered in New York to 
build a railway from Bronxdale, Westchester Co., to 
Jamaica, QueensCo. The road will commence at a point 
near Bronx Park, and cross the East River at Ferry Point 
to College Point, and thence run to Flushivg, Jamaica 
and Woodhaven. Among the incorporators are: David M. 
Talmadge, Wm. Caldwell and others of New York City. 


SOUTHERN.-—Existing Roads. 

Albany, Florida & Northern.—This road 1s practi- 
cally completed between Albany and Cordile, Ga., 35 miles. 
Part of the rolling stock has arrived and regular trains 
will be rup at once. About 20 miles of the line were com- 
pleted last year. 

Chattanooga Southern,.— This road will be open for 
traffic from Chattanooga to Gadsden about April 15. The 
entire roadbed has been graded, and tracklaying con- 
tinues on the southern end. Two gangs, one from Gads- 
den and the other from Pigeon Mountain, ‘tunnel, are 


working toward each other. The line from @hattanooga 
to the tunnel is in operation, two trains runni&g each way 
daily. The tunnel is nearly finished, only about one- 


fourth of the entire distance remaining to be completed. 

Atlantic Coast Line.—The contract has deen let for 
grading the line from Fayetteville to Rowgand, N.C., 
42.5 miles. ; 

Louisville Southern.—Work on the exte}sion of the 
Richmond, Nicholasville, Irvine & Beatty @tle R. R., 
which was abandoned some time ago, will ~e resumed 
soon. The road is now completed to3 miles beyond Rich- 
mond, Ky., and considerable grading has been, done on 
the remaining section to Irvire, Ky. Itis alypintended 
to begin work on the section from Irvine to l‘eatty ville 
during the season. 

Nashville, Chattanooga & St. Louis.— Engineers are 
now making the surveys for the Nashville & Cumberland 
Gap RB. R., which is to connect this railway with the lines 
centering at Cumberland Gap. The contract for 18 miles 
is reported let. 

Roanoke & Southern,—The forces of labo 
work between Roanoke, Va., and the North C 
are being increased. Sufficient money has 
to build the line, and work will be rapidly pu 

Middle Georgia & Atlantic.—The Seaboa 
tion Co. has been organized to build this 
Atlanta to Savannah, Ga. The line is now co 
Eatonton to Newbern, Ga., 33 miles. 

Cape Fear & Cincinnati,.—Tbis company 
the charter of the Asheville, Atlanta & Kno 
Co., organized to build a railway from the mo*¥th of Cape 
Fear River to Chattanooga, Tenn. It is stated that the 
contract for grading the section from Gaffney City to 
Catawba Falls, &. C., has been let, and that work is now 
in progress near Kennedy Shoals. C. H. Ragsdale, Lan- 
caster, 8. C., Chief Engineer. 

Atlantic & Danville.—-The contract for building the 
Danville & East Tennessee R. R., from Danville, Va., to 
Bristol, Tenn., 180 miles, has been let to the Interstate 
Construction Co. The latter bas sublet 26 miles from 
Bristol east to James P. Edwards & Co., ofsNew York 
City. Work will begin immediately at Bristolf J. W. M. 
Draper, Norfolk, Va., General Manager and §hief Engi- 
neer. 










Projects and Surveys. 
Georgta.—-Bills incorporating the followi 


companies have passed the Georgia State 


railway 
lature 
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The Brunswick & St. Simon's Ry. Co.; North Georgia Ry. 
Co.; Vernon Park Ry. Co.; Southern National R. R. Co.; 
Alabama Eastern R. R. Co.; West AUlanta Street R.R.Co. 
Millen & Southern R. R. Co.; Capitel R. R. Co.; Richland 
Gulf & Northern R. R. Co.; Cedartown Street R. R. Co.; 
Athens & Cornelia R R. Co; Etna R. R. Atlanta, 
West End & Westview Street Ry. Co.; Jackson Ry 
Co.; Macon & Indian Springs Ry. Co.; Suburban & West 
End Ry. Co., and the Atlanta & Northwestern R. R. Co 


Black Warrior.—A railway company by this name has 


been chartered in Alabama. 

Alabama, & Florida,.—W. 8. Green, of 
Columbus, Ga., Chief Engineer, writes as follows 

This road is projected to run from Quincy, Fla., via 
Bainbridge. Colquit Arlington, Cuthburt and Florence, 
Ga., and Hutcheehubba, Tuskegee, Tallussee, Rockford, 
Shelby and Columbiana, to Bessemer, Ala, a distance of 
380 miles. The surveys have been completed. About 200 
miles will be light work and the remainder quite heavy; 
maximum grade 144% and maximum curve 6. There will 
be bridges across the Flint, Chattahoochee, Tallapoosa, 
Hatchet, Coosa and Cahaba rivers, and a tunnel 1,000 ft 
long through Shady Mountain, Ala. No effort has been 
made to secure right of way, but it can easily be obtained 
and no other local aid is desired. The principal business of 
the road will be in cotton, lumber. tron ore and general 
passees. The company was chartered in October, 1889, 
rut no organization has been completed. 


Co.: 


Georgia 


Thomasville, Silver Valley & Pee Dee. 
as, of Thomasville, N. C., writes as follows: 


This road is projected to run from Winston-Salem, N 
C., via Milledgeville and Ansonville, to Wadesboro, N. 
99% miles The preliminary surveys have been completed, 
and location will begin in the spring. ihe work will be 
about average. There will be bridges across the Pee Dee 
and Wtarie rivers, 720 ft. and 200 ft. long, respectively, 
besides seven or eight smaller structures with spans of 
from 3 ft. 'o 70 ft. The principal business of the road will 
be ip farm produce, ores, stone, coal and lumber. Nego 
tiations for contracts are now being made. The officers 
are: President, John T. Cramer, and Chief Engineer, C.W 
Pearson. 


P.C. Thom 


ilbany, Boston & Florida.—J.W 


Ga., writes as follows: 


This road is projected to run from Albany, Ga., south 
through the counties of Dougherty, Coiquit and Thomas 
ville, Ga., and Jefferson, Taylor and Madison, Fla., about 
130 miles. No surveys have been made. The route is 
through a fine timber country, affording easy work 
There will be no large bridges. M. R. Mallette, of Boston, 
Ga., is President. 

Dahlonega & Dawsonville, 
onega, Ga., writes as follows: 


The surveys have been completed for this railway. 
which is to run from Tate, Ga.on the Marietta & Nerth 
Georgia R. R.,via Dawsonville & Dahlonega, Ga., to Lula, 
Ga.,on the Richmond & Danville K. K.,a distance of 
about 65 miles. Ali of the rignt of way has ben obtained 
and about $35,000 local aid secured. The road is being 
built in the interest of the marble quarries of Pickens Co. 
and its principal business will be in marble, coal, ore and 
farm products. The company was chartered in Septem 
ber, 1889. P. B. Lawrence is resident. 

St. Albans & Coal River.—W.C. Reynolds, of £32 
Broad St., Charleston, W. Va., writes us that nothing in 
the way of construction is being done on this West Vir 
ginia railway. The road is projected to run from St. 
Albans, W. Va.,to the Kentucky line. M. P. O’Herne, 
Charleston, W. Va., President. 

Atlanta & Alabama,—L. E. O'Keefe, Atlanta, Ga., 
Secretary and Treasurer, writes as follows: 


This road istorun trom Atlanta, Ga., to Seima, Aia., 
200 miles. The surveys have been completed, estimates 
made and right of way secured. The work will be light, 
with easy grades and curves. About 100 miles of the line 
is through a cultivated country and the remainder 
Carte 4 es timber region he principal business 
will in cotton, timber, coal, iron and general mer- 
chandise. The company was chartered in 1887. H. B. 
Thompkins is President. 

Bowling Green & Northern,—M. H. Crump, of Bow! 
ing Green, Ky., Secretary, writes as follows : 

Tis road is to run from the Chesapeake. Ohio & South 
western R. R. north to Bowling Green, Ky., about 0 
miles. Between the Green and Barren rivers, 10 miles, the 
work is heayy, but the remainder of the line is very light 
work; maximum grade 79 ft. per mile and maximum 
curve 8°. There will be two steel bridges of 20 ft span 
each and one tunne) 80 ft. ~¥ - The location is completed 
and estimates made for the line to Bowling Green, and 
me pe surveys have been completed to Scottsboro, 

y., 25 miles further. The right of way has been secured 
and about $15,000 of the stock have been subscribed by 
Warren Co. Arrangements are being made to secure 
other capital, and it is expected to begin work in the 
nee, ¢. P. Reynolds & Co., of Rock Island, IIL. have 
the contract. The principal business of the road will be 
in timber, coal. iron ore and general proauce. J. Proctor 
Knott, of Lebanon, Ky., is President. 

Mobile, Jackson & Kansas City.—J. W. Nicol, of 
Mobile, Ala., Chief Engineer, writes as follows : 


This road will be 182 miles long. and will run from Mo 

bile, Ala., to Jackson, Miss. The location has n com- 
leted and about tof the right of way secured The work is 
ight: maximum grade {1s and maximum curve {°. There 

w 

in 


Taylor, of Boston 


Frank W. Hall, of Dahi 


ll be two drawbridges on the line. Negotiations are now 

progress to secure the necessary fund for construction, 
and it is expected to let contracts within two or three 
months. H. Austill, of Mobile, Ala., is President. 


NORTHWEST.—Existing Roads. 
Illinois Central.—In an interview, Division Superin 
tendent E. G. Russell is quoted as saying: 


I had a consultation with President Fish relative to ex- 
tending the road from Madison to Portage, Wis , a dis- 
tance of about 40 miles, and from that int to Minne- 
apolis and St. Paul. President Fish thinks that the Illinois 
Central should run into those cities. The decision to build 
is practically final. The question to be determincd is the 
route to be taken. President Fish thinks that it is possitle 
to build — a good section of country some distar ce 
from competitive roads and not by the Portage route, 
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Duluth & Winnipeg.—Grading on the line from 
Cloquet to Duluth, Minn., 14 miles, has commenced, and 
is to be completed by May 1. 

Projects and Surveys. 

De Kalb, Aurora & Eastern,.—Chartered in Illinois to 
build a railway from Rock Island southwest to a point on 
the Lilinois River, opposite Havana, lll. Among the in- 
corporators are: H. D. Wyman, J. L. Ellwood, and J. H. 
Lewis, all of De Kalb, Il. 

SOUTHWEST,.—Existing Roads. 

Kansas City, Watkins & Gulf.—The contract for 
constructing a 30-mile section from Alexandria, La., 
southwest to Spring Creek has been let to S. N. Bracey 
and J. A. Ware, of St. Louis, Mo. 

Corpus Christi & South Amertcan,— About 25 miles 
of this Texas road are now graded and work is making 
good progress. The road is intended to run from Corpus 
Christi to Brownsville, Tex., 150 miles. It is stated that a 
stock company has been formed in Boston to furnish the 
necessary funds for building and equipping the line. 

ort Worth & Rio Grande,—This company is build- 
ing 144 miles of track into Fort Worth, Tex. It now uses 
the tracks of the Texas & Pacific Ry. into that city. 

Projects and Surveys. 

Gainsville, Henrietta & Western,.—Itis stated that 
the people of Clay and Archer counties have agreed to 
grade the roadbed and build the trestles for the proposed 
line of this road from Henrietta to Archer, Tex., 40 miles. 
It is probable that the Missouri, Kansas & Texas Ry. will 
operate the line when completed. 

Springfield, Sedalia, Marshall & Northern,—A. M. 
Nelson, of Springfield, Mo., Chief Engineer, writes as fol- 
lows: 

This road is to run from Springfield, Mo., north through 
Buffalo, Duroc, Sedalia, Marshall, Miami, Lima, Caven- 
dish and Chillicothe, a distance of 205 miles. Surveys are 
now in pr. eight miles being already located. The 
work will be about average, with easy grades and curves. 
There will be bridges across the Osage, Black and Mis- 
souri rivers. The principal business will be in coal, lum- 
ber and agricultural products. L, L. Bush, of Philadel- 
phia, Pa., is President. 

ROCKY MT. AND PACIFIC.—Existing Roads. 

(ireat Northern.—The contract for building an addi- 
tional 55-mile section of the Pacific extension from Bon- 
ner’s Ferry to Kootenai Falls has been let to Burns & 
Chapman, of Spokane Falls, Wash. The contract will in- 
volve an expenditure of $1,000,000. The route of the line 
across Washington is not definitely known yet.—Grad- 
ing on the Seattle & Montana R. R. is completed north of 
Marysville, and tracklaying will begin as soon as the rails 
arrive.——The Fairhaven & Southern and New Westmin- 
ster & Southern lines will be opened for traffic about 
Feb. 15. 

Northern Pacisic.—Tracklaying on the Green River 
& Northern R. R. has been completed 74% miles north of 
Durham, and will be rapidly pushed to Niblock’s, Wash., 
10 miles further. 

Canadian Pacific.--It is stated that surveys are in 
progress for a branch from Mission Station, B. C., to 
Blaine, Wash., where connection will be made with the 
Great Northern line to New Westminster, B. C. 

Projects and Surveys. 

Tintic.—This company has been chartered in Utah to 
build a railway along the south shore of Utah Lake from 
Provo to Tintic, 50 miles, with the privilege of building 
further extensions into the Tintic mining regions when 
occasion demands. Geo. A. Rice, A. E. Hyde and others 
of Salt Lake City, Utah, are among the incorporators. 

FOREIGN. 

British Guiana,—Proposals for the construction of 
railways will be received until June 30 by the Secretary of 

t he Government, Georgetown, 


CITY TRANSIT. 

Electric Railways.—New lines or extensions of existing 
systems are proposed in the following places: Owensboro, 
Ky., address C. H. Todd: Lexington, Ky., address the 
Belt Electric Line Co.; Trinidad, Colo., address the 
Chamber of Commerce; Burlington, N. C.; Columbia, 8, 
C., address J. S. Verner; Troy, N. Y., address the Troy & 
Lansingburgh R. R.; Derby, N. H.; San Marcos, Tex. 

Quincy, Mass.—The Quincy Street Ry. has applied for 
permission to increase its capital stock from $50,000 to 
$100,000. The increase is wanted to pay $20,000 of floating 
debt, $5,000 for additional equipment, and $25,000 for an 
electric power plant. 

Worcester, Mass.—A preliminary organization has 
been effected for a corporation to construct an electric 
street railway from this city to Millbury. The capital 
is to be $150,000, of which more than $80,000 is said to be 
already subscribed. 

West Hartford, Conn.—An electric railway from 
West Hartford through Farmington to Unionville is now 
before the Legislature. D. H. Barney, of Farmington, can 
give information. 

Bujfalo, N, Y.—The Buffalo Railway Co. obtained con 
trol of all the street car lines in that-vity on Jan. 36. The 
Field Engineering Co. is equipping the system with anex- 
cellent electrical plant, with an aggregate capacity of 
5,500 HP. 

Dunkirk, N. Y.—The Dunkirk & Fredonia Ry. wishes 
prices on rails. Address M. M. Fennerand H.C, Lake. 

Glens Falls, N. ¥.—The Glens Falls, Sandy Hill & Fort 
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Edward St. Ry. has received permission to use electricity 
on condition that the speed shall not exceed a limit fixed 
by the local authorities. 

Newark, N. J.—It is reported that the South Orange 
Ave. horse car line will shortly be changed to an electric 
road. Andrew Radel can give further information. 

Pittsburg, Pa.—The Suburban Electric Ry. will erect 
a new power-house. T. A. Noble, the Secretary of the 
company, ischief stockholder of the Squirrel Hill R. R., 
which has been reorganized as the Schenley Park & 
Highlands Ry. 8S. J. McFarren is Secretary and Manager 
of the new company and is now rea‘y to receive bids for 
the equipment of the line. 

Braddock, Pa.—A contract for a portion of the work 
on the Braddock & Turtle Creek Street Ry. has been let. 
The contracts for the power-house and machinery still 
remain open. 

Anacostia, D, C.—Surveysfor the Washington & Mar!- 
boro Electric Ry. are now nearly completed. It is re- 
ported that the railway will purchase the Marlboro turn- 
pike. 

Baltimore, Md,—The Baltimore Union Passenger Ry. 
has filed an application for permission to use electricity 
on all its lines. It is said that anelectricrailway operated 
by the overhead trolley system will be built from South 
Baltimore to Curtis Bay, a distance of 54% miles. For 
further information address W. S. Rayner, President of 
the South Baltimore Co. 

Wilmington, N. C.—It is reported in the local news- 
papers that the Wilmington Street Ry. has been sold to 
Philadelphia parties, who will change the line to an elec- 
tric railway. For further information address E. L. 
Hawks. 

Atlanta, Ga,—The Atlanta Street R. R. has begun ex- 
tensive improvements on its lines. Steel 50-lb. rails have 
been distributed along the track and 50 new cars will be 
purchased soon. The total cost of the improvement will 
be about $300,000. 

New Albany, Ind.—The New Albany, Highland & 
Suburban Ry. will begin to lay 144 miles of track within 
the next 60 days for an electric freight and passenger 
line. 

Elkhart, Ind,—The Citizens’ Street Ry. has been sold 
to a new company, the Elkhart Electric & Railway Co., 
which will, it is said, extend the line and make numerous 
improvements. O. N. Lumbert is President and E. P. 
Millard Secretary of the company. 

Independence, Ia .—The Electric Street Ry., controlled 
by C. W. Willams, has been granted a 25-year franchise 
for lines on a number of streets. 

Houston, Tex,.—The Houston City Street Ry. has pur- 
chased a site for the power plant. 

San Francisco, Cal,—The San Francisco & San Mateo 
Ry. has been incorporated to build an electric road under | 
franchises granted to B. Joost and others. The capital 
stock is $2,000,090. 

Los Angeles, Cal,—The Consolidated Electric Ry. will 
it is said, equip its lines with Westinghouse machinery. 

Tacoma, Wash.—lIt is reported that the Point Defiance 
R. R. will be equipped with storage battery cars by the 
River & Rail Co. Itis also reported that the Tacoma & 
Puyallup Ry., 14 miles long, will be equipped with the 
same system. c 

Seattle, Wash.—A meeting of the stockholders of the 
Rainier Power & Ry. Co. will be held March 16, to vote 
on an increase of the capital stcck from $100,000 to $500,- 
000, in order to raise funds for the extension and comple- 
tion of the road and an enlargement of the electric plant. 
Several other companies are also contemplating improve- 
ments. 

Los Angeles, Cal.—The Belt Klectric R. R. is reported 
to have let partial contracts for 12 miles of double track 


Horse Railways.—New lines are proposed at Newport 
News, Va., and La Grande, Ga. 

Toronto, Ont.—The time for receiving bids for the pur- 
chase of the street railway franchise has been extended to 
Feb. 20. 

Dummy Railways.—Carroliton, Ga.—Adamson & 
Jackson want estimates on the construction and equip- 
ment of a dummy line. 

Jacksonville, Fla,—The Main Street Ry. has decided 
to runits cars to the Sub-Tropical Exhibition by a Con- 
nelly motor car, made by the Lewis & Fowler Co., of Brook - 
lyn, N. Y. 

Santa Clara, Cal,—R. H. Quincey has applied to the 
Santa Clara Supervisors for a franchise for a motor road,to 
cost $150,000. The motor will probably be similar to that 
used in the Hoskins car, now operating with some suc- 
cess in Stockton, or an 8-HP. gas engine from the Pacific 
Gas Engine Co., of San Francisco. 

Pertland, Ore.—The Barnes Heigh.s & Cornell Moun- 
tain Ry. has applied for a franchise to build a 5-mile motor 
line. In the first mile of the proposed route the steepest 
grade is 10%, and the greater part of the mile is at 7%. The 
remainder of the line is much easier, never exceeding 4%. 
It is proposed to use 40-lb. steel rails and double truck 
cars with 60-HP. engines. 

New Companies.—Syracuse & Baldwinsville Ry.; capi- 
tal stock, $160,000; directors, W. C. Andrews, W. A. Cauld- 
well, R. A. Dorman, of New York, and others. Fulton & 
East Clinton Street Railway & Power Co., Fulton, II1.; 
capital stock, $20,000. 
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HIGHWAYS. 

New Jersey.—Dr. Chauncey B. Ripley, of New York, 
addressed the State Board of Agriculture at Trenton 
on Jan. 2 He urged that two State roads—one from 
the extreme northern to the extreme southern, and 
the other from the eastern to the western margins 
of the State—should be at once constructed in the in- 
terest of the citizens of New Jersey, and especially in 
the interest of the farmers. The construction and care of 
such roads, he maintained, are within the scope of the 
Governor’s recommendation to the Legislature ; it was 
desirable from every point of view, and was in the inter- 
est of every citizen; and he declared that in 20 years they 
will compensate the State and reimburse the treasury for 
every dollar expended. 

Alabama,.—A road bill has been introduced in the 
Senate by Mr. Hargrove. The bill will make it obliga- 
tory upon the Commissioners’ Courts of the various 
counties to lay apart some portion of the general reve- 
nue not to exceed a stipulated amount, or the sum may 
be raised by a special tax as may be preferred. Each 
county is to be divided into convenient road districts by 
the Commissioners’ Court, and it is to appoint a Road 
Commissioner for each district, incorporated towns and 
cities not to be included in such districts, and such Com- 
missioners shall have control of the overseers and super- 
vise and direct the working of roads in their respective 
districts. Those liable for road duty are fixed at between 
the ages of 18 and 50 years. 


BRIDGES, TUNNELS AND CANALS, 

Bridges.—Granville Ferry, N. S.—It is stated that 
work will be soon commenced on a steel draw-bridge at 
this place. This bridge will be about 1,300 ft. from shore 
to sbore st high water mark, or 800 ft. at low water. The 
main channel of the river is about 45 ft. deep at low 
water, which will be spanned bya steel truss of 400 ft. 
The stone piers on which this rests will be in 25 ft. water 
at lowest tide. The draw will be the largest of any in the 
Doniinion, having two openings of 180 ft. width, each wivh 
22 ft. at lowest tide. It will be nearly in the center of the 
river and where there is only two knots of tide at a half 
tide, with a counter current on the inshore side, and wil 
admit of ocean steamers of over 3,000 tons passing up the 
river into French bay. 

Troy, N. Y.—A bill will be introduced into the New 
York State Legislature authorizing the municipality to 
build a viaduct over the Fitchburg R. R. tracks connect- 
ing Eighth St. with Sixth Ave. 

Detroit, Mich —The City Engineer has prepared a plan 
for the Virginia Ave. viaduct. This planis fora viaduct 
with a total length of 1,300 ft.; 720 ft. of this is to be of 
stone approaches, 412 ft. at the north and 308 fi. at the 
south end. There will be 500 ft. of iron superstructure, 
220 ft. of double-truss span, and the remainder, 280 ft., of 
five spans of plate girders. Several other plans have been 
submitted. It is expected that work will begin about 
March 1. 

Bay City, Mich.—Plans have been prepared by Henry 
E. Brawner for a bridge at Belinda St., 600 ft long and 21 
ft. wide. Estimated cost, $80,000. The plans provide for a 
draw span 260 ft. long. About $30,000 have been raised. 

Lansing, Mich.—Plans have been prepared for a high- 
way bridge 200 ft. long, 30 ft. wide, two 8-ft. sidewalks, 
by Henry E. Brawner, C. E,, Bay City, Mich. P. O’Conne! 
is the city engineer 

West Union, W. Va.—Two steel bridges will be built 
across Nutter’s fork. J.C. Couleman can give informa: 
tion. 

Milwaukee, Wis.—Plans are being prepared for a via 
duct across Menominee Valley, to cost abou t $300,000. 

Ft. Worth, Tex.—A bridge will be built to replace the 
structure known as the Big North Side bridge. The 
original structure cost $30,000. 


WATER-WORKS. 
; NEW ENGLAND. 
Groveton, N. H.—The Groveton Water Co., referre 
to last week, have already built works. 
Townsend, Vt.—Works are being talked of. 
Manchester, Mass.—The following is from Sam: 
Knight, Chairman: 


On Feb. 2 the Water Committee were instructed by a 
popular vote of 148 to 16 to apply for an act undr 
which works may be constracted, provided the same i- 
accepted by the citizens at a meeting which will! probabl) 
be heldin March. It is proposed to pump water from 
Saw Mill Brook to a stand-pipe. The works are estimated 
to cost $125,000. Percy M. Biake, Hyde Park, is Engineer 
for surveys. The population is 1,800, which is increased 
in summer to about 3,000. 


Orange, Mass.—Ata recent town meeting W. L. Grant. 
J. B. Reynolds and three others were appointed asa water 
committee to investigate and report at the next annua! 
meeting. It is stated that the town is in favor of establish 
ing works at an early day. Since 1875 water for domes- 
tic use has been furnished by the New Home Sewing Ma- 
chine Co. . : 

Bethel, Conn.—See our advertising columns for par 
ticulars regarding the letting of contracts for a new dam 
and filter bed. 

New Haven, Conn.—The Legislature is to be pe- 
titioned for authority to purchase the works of the New 
Haven Water Co., the price to be decided upon by the 
Superior Court, J, B. Sargent is Mayor. 
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Portland, Conn.—A bill has been introduced in the 
Legislature authorizing the town to buy the works of the 
Portland Water Co. 


MIDOLE. 

Batavia, N. Y.—W.D. smith, Clerk, informs us that 
$10,000 was voted on Jan. 28 for a pump and that D. L. 
Dodgson, R. S. Fargo and W. D. Sanford are the Pump 
Committee. 

Cherry Creek, Sherman and Sinclairville, N. Y.— 
A company is being organized at each of these places, of 
which P, N. Cowan will be President and Engineer and 
Jessie B. Cowan, Secretary. In each case the supply will 
be from springs by gravity, at an estimated cost of from 
$30,000 to $40,000. The time of beginning construction is 
not stated. The population of the villages range from 
1,200 to 1,500. 

Niagara Falls, N. ¥.—It is reported that the plant of 
the Niagara Falls Water-Works Co. has been purchased 
by the Cataract Construction Co., and will be operated 
by the latter in connection with their water supply for 
manufacturing purposes; alsothat the works will be ex- 
tended. 

Schenectady, N. ¥.—A new supply, estimated to cost 
$125,000, has been recommended. Wells may be sunk on 
Van Slyck Island, in the Mohawk River, above the city. 

Walden, N. ¥.—Works are projected by a company. 

SOUTHERN. 
New Castle, Va.—The following is from P. V. Jones: 


Tne New Castle Water Co. expect to let contracts for 
works about May 15. Water will be pumped from John’s 
Creek to a reservoir. The works are estimated to cost 
$10,000. S. Grover is Engineer, and P. W. Scott or A. E. 
Humphreys can give information. Population, 500. 


Asheville, N. C.—The Asheville & Victoria Water 
Supply Co, proposes to introduce water into South Ashe- 
ville and Victoria (evidently suburbs of Asheville). 8S. 
H. Reed, M. E. Carter and others have applied to the 
legislature for a charter. 

Columbia, 8. C.—1t is reported that $75,000 of bonds 
will be issued, new water-power pumping machinery ine 
troduced, and other improvemente made. 

East Rome, Ga.—The following is from O. H. McWil 
liams, Mayor: 


Acharter has been granted a company, the town has 
voted a tax to pay for hydrant rentals, and probably works 
will be built this summer. Population, 500. 


Brewton, Ala.—Authority to issue $25,000 of bonds for 
water-works and other purposes has been asked of the 
legislature. 

Jasper, Ala,—The Jasper Water-W orks Co. has applied 
for a charter. 

Montgomery, Ala.—A bill authorizing .the city to buy 
or build works has been signed by the Governor. 

Chattanooga,Tenn.—The National filter plant at Chat- 
tanooga will be enlarged. Its present daily capacity is 
about 7,000,000 galls. 

Dyersburg, Tenn.—It ia stated that works are being 
built. 

Johnson City, Tenn.—Gravity works are being built 
by the Watauga Water Co.,with A. E. Boardman Engineer 
and Treasurer and the Jeter & Boardman ,Gas & Water 
Association as contractors. The works will be put in 
operation about Oct. 1. Population, 5,000. 

Harrodsburg, Ky.—Plans for works have been sub- 
wittea by J. P. Herdic, Williamsport, Pa. They provide 
for a pump of at least 1,000 000 galls. capacity, a stand- 
pipe 110 ft. high, about 6 miles of pipe and 70 hydrants. 
Population, 3.200. 

NORTH CENTRAL. 

Canton, O .—Paul Field, Sccretary, informs us that 
steps have been taken by the Trustees toward purchas- 
ing a pump to lift water from a gang of wells, but they 


have not decided what they want. 
Columbus, O.--Six new boilers have been recommend- 


ed, and extensions to the mains will probably be made. 
Van Wert, O.--The following is from John W. Hill, En- 
gineer, Cincinnati: 


Works estimated to cost $120,0 0 are under con- 
struction by the town. Some of the contracts 
have been let, but pro ls will again be invited for 
pumping machinery and station, reservoir and fire hy- 
drants. The qupply will be from a system of Gin wells 
from 140 to 228 ft. deep, from which water will be yanees 
directly to the mains, the surplus going to a 3,0v0, all. 
reservoir, with its flow line 24 ft. above the flow line of the 
engine pit. There will be two 1,500,000 gall. compound 
condensing duplex direct-acting pumps and two return 
tubular boilers. The pumping station will be of brick, 
with cut-stone trimmings. The chimney will be octag- 
onal, 4 ft. in diameter by 70 ft. high. 


West Bay City, Mich,—The following is from J. H. 
Biomshield: 


Experimental wells are being sunk by the Cook Well 
Co., St. Louis, Mo., for a new supply. 


Kalamazoo, Mich.—It is proposed to sink another 
well adjacent to the bed of springs south of the Kalama- 
zoo & South Haven R. R. City Engineer Frank C. Balch 
has been directed to make the necessary surveys with a 
view of connecting the proposed well with the present 


system. 
NORTHWESTERN. 


Toledo, Ia.—The construction of a small plant will soon 
be started. A 1,000 000-gall. pump will lift water to a 
30,000-gall. tower. The supply will be from a deep well 
and there will be about two miles of pipe and 24 hydrants, 
G. C. Morgan, Chicago, II1., is Engineer and Contractor. 

New London, Minn.—Works are being built, it is 
stated. 
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Willmore, Minn.—H. J. Ramsett, Recorder, has sent 
the following: 


A bill authorizing the issuance of $20,000 of bonds by the 
village is before the legislature. Probably a popular 
voté on the issuance of the bonds will be taken about the 
middle of the month. 


Kearney, Neb.—It is reported that works will be built 
here by H. D. Watson and H. H. Martin, of the Miller 
Land Co The City Water Co. built works in 1887. 


SOUTHWESTERN. 


Brookfield, Mo.—D. F. Howard, Clerk, informs us that 
the water-works proposition has been voted down. 

Palmyra, Mo,—W. H. Allen, Engineer, Clinton, Mo., 
informs us that the works of the Palmyra Light & Water 
Co. were put in operation Feb. 1. Water is pumped to a 
stand-pipe, and there are 4 miles of mains. 

Ciseo, Tex .—The following is from a resident: 


The Cisco Water Co. will receive bids for works until 
Feb. 15; estimated cost, $20,000. J. F. Patterson is Presi- 
— and J. H. Holcomb Manager. Population, about 

500, 


Denton, Tex. -It is stated that the Denton Water‘ 
Light & Power Co. has been organized by W. J. Will 
iams, Dallas, with J. Rourke as President. The works are 
estimated to cost $50,000. 

PACIFIC. 

Hoquiam, Wash.--O. P. Burrows informs us that the 
council will probably take some action regarding water. 
works soon. As we have previously stated, the North. 
western Lumber Co. has asmall system of water-works 
in operation. This, the company states, it wishes to sell 
to the city ora company. The works were built in 1882. 
Their supply is from several small streams collected in a 
reservoir atan elevation of 107 ft. Pumps are used in 
connection with the works. They have three miles of 
pipe and 10 hydrants, and the works have cost $10,000. 
A. M. Simpson is President of the company. 

Grant’s Pass, Ore.—W. Knox, Contractor, Haywards, 
Cal , has sent the following: 


The water-works of the Grant’s Pass Water, Light & 
Power Co. were put in operation Feb. 1. Water is pumped 
by water-power from Rogue River to a reservoir. There 
are about 7 miles of mains. 


La Grande, Ore.—It is reported that the Council has 
accepted a proposition from J. K. Romig and others to 
build works, and that Denver people are interested. 
Works are to be commenced immediately after the contract, 
is closed, and 5 miles of mains are to be laid within a year. 
Estimated cost, $60,000. The La Grande Water Co. built 
works here in 1887. 

Portland, Ore.—The Legislature has passed a bill 
authorizing the issuance of water extension bonds. It is 
stated that a gravity supply will be introduced from Bull 
Runa. 

CANADA. 

Cote St. Paul, P. Q.—H. F. Moulden, Village Secre- 
tary, informs us that a by-law has been approved by the 
citizens granting a franchise to the Montreal Island 
Water & Electric Co. Work is tobe started in the 
spring. The supply will be from the rapids of the Ottawa 
River in the parish of Sault au Recollet, and the pipe will 
be of cast-iron. 

Saint Lambert,’ P. Q.—D. O.Davies informs us that an 
effort is being made to secure water-works and drainage. 

Barrie, Ont.—Henry Bird informs us that works are 
being built by Hinds & Bond, Watertown, N.Y. The 
supply will be from artesian wells and Lake Simcoe, and 
will be pumped to a stand-pipe. 

ARTESIAN WELLS. 

Opelousas, La,—An artesian well is projected by the 
town. 

Groton, 8S. Dak.—Messrs. Burnham, Adams, Griggs 
and Anderson have bought machinery and are sinking 
artesian wells on their farms. Water with 140 lbs. pres- 
sure, it is stated, has been struck on Mr. Burnham's land. 

Datlas, Tex.— A well has been sunk by J. J. Brick. 

MeGregor, Tex.—The McGregor Artesian Well Co. has 
ordered machinery to sink a well. 

Waco, Tex.—A contract for a well has been awarded to 


Lew Damon. 
IRRIGATION. 

Choteau, Mont.—Surveys are to be made by the Eure- 
ks Reservoir & Navigation Co. looking to the develop. 
ment of water for about 40,000 acres of land north of 
Choteau, between Seton and Muddy rivers. Itis proposed 
to let contracts and begin the construction of ditches as 
soon as the surveys are made. Z. T. Burton and J. P. 
Bouscaren, of Helena, the latter an engineer, are the pro- 
moters, together with T. W. Pellum, New York City, 
lately interested. 

National City, Cal.—-E. 8. Babcock is building a res- 
ervoir for irrigating purposes on Otay Creek, 11 miles 
from this city. 

Anaheim, Cal.—It is reported that the Anaheim 
Union Water Co. will sell its works and rights to the 
Anaheim Irrigation District for $160,000 of the latter's 
bonds. There are 32,500 acres in the district. It is stated 
that $600,000 of bonds have been authorized, and that work 
will be done 1 once. 

SEWERAGE AND MUNICIPAL. 

Sewers.— Buffalo, N. Y.—The Committee on Sewers 
has reported in favor of the Albany St. trunk sewer. 
Peoria, Ili,—The ordinance providing for the construc- 
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tien of the Main St. sewer, and for a special tax for this 
purpose, has been declared illegal by the courts. 

Cicero, Ill.-A sewer is proposed to be built by 
Chicago, on Robinson St., to connect with a sewer tobe 
built in Cicero to Mud Lake. 

Atlanta, Ga.—It is proposed to extend the Lloyd St. 
and Butler St. sewers at a cost of $40,000 and $50,000 re 
spectively. 

East Portland, Ore.—Mr. Rudolph Hering, of New 
York, is preparing the plans for the city's system of sew 
erage, and has presented a report on the assessment ques 
tion, in which he recommends that the system be paid for 
by assessing the abutting properties at a certain rate per 
foot of frontage. 

Hanford, Cal.—The Hanford Drainage & Sewerage Co 
has been incorporated by Nathan Weisbaum, John H, 
Melone and Frank L. Dodge 

Brantford, Ont,—Mr. Willis Chipman, City Engineer, 
states that itis expected to construct 12 miles of sewer 
this year at a cost of $100,000. 

Barrie, Ont.—One mile of sanitary sewer is now under 
contract. Mr. Willis Chipman is the engineer. 

Streets.—Omaha, Neb.—The city has paved streets 
as follows: Cedar and cypress blocks, 24.96 miles; sand- 
stone and granite blocks, 17.45 miles; asphalt, 15.74 miles; 
brick, 3.05 miles. 

Lighting.— Bloomfield, N. J.—The Township Com 
mittee has accepted the proposition of the Montclair Gas 
& Water Co. to light the streets with gas until midnight 
at $14.55 per lamp. 

Cincinnati, O.--The Committee on Light has reeeived 
the following bids per year for gasoline lighting for 5 
years: F. Fogerty, $19.85 all night, $16.75 moonlight table, 
$1.90 for iron post, $1.80 for wooden post. F. Switzer, 
$17.60, $16, $2, $1.80. Sun Vapor Street Light Co., of Can- 
ton, O., $21.50, $17.50, $2, $1.75. T. W. Martin, $17.20, $14, 
$1.85, $1.25. 


ELECTRICAL. 


Electric Light.--New plants or extensions of existing 
systems are reported as probable in the following cities: 
Laconia, N. H., address the Gilford Hosiery Mill; Dan 
ville, Va., address the Electric Light Committee of the 
City Council; Leslie, Mich.; Warsaw, N. Y.; Harlan, Ia.; 
Eastlake, Ala., address the Electric Light Co.; Culberson, 
N. C., address the Nottla Consolidated Iron, Marble and 
Tale Co,; Springfield, Utah; Baltimore, Md., address the 
International District Telegraph & Construction Co.; 
Colorado and Palestine, Tex. 

Saratoga, N. Y.—The Saratoga Gas & Electric Light Co. 
has bought out the Consumers’ Gas & Electric Light Co., 
and will, it is said, build a new electric light plant. 

Chartiers, Pa,—The Chartiers Electric Light Co. wil; 
probably erect a plant in this borough. The directors are: 
D. Healy, R. McMuna, C. Durham and J. Lee. 

Washington, D, C.—Capt. Lusk has filed a report on 
street lighting in which he states that the United States 
Electric Lighting Co. will furnish 2.000 c. p. lights at $219 
per year on a single year contract, $197.10 and $186.15 on 5 
and 1-year contracts. The Electric Heat & Power Co. 
does not consider an annual contract, but will furnish 
2,000 c. p. lights for 5or 10 years at $164.25 per annum on 
an all-night'schedule. The same company will furnish 25 
c. p incandescent lamps at $15 per year of 2,600 hours. 
Both companies will use underground conduits. 

Richmond, Va.--The City Council has voted $75.000 for 
purchasing an electric light plant. 

Tampa, Fla.—The Florida Electric Co. has a 3-year 
contract for furnishing 2,000-c. p. are lights at $11 per 
month and 32-c. p. incandescent lamps at 22 per month. 

Clarksdale, Miss.—The City Council wishes bids for 
erecting water-works and an electric light plant. 

Del Rio, Tex.—C. L. Woods wishes prices for an elec- 
tric light plant. 

Arcola, Ill.—It is reported that the city will erect a 
municipal electric lighting plant. Further information 
may be obtained from 8. R. Coan. 

Columbus, O.—Bids are wanted for furnishing a 
municipal lighting plant. 

Salem, Ind,—The City Council has granted the Salem 
Electric Light & Ice Co. an exclusive franchise for 10 
years for electric lighting, and has ordered 10 lights at $75 
per lamp annually. A $15,000 plant will be erected, 

San Diego, Cal,—Bids will be opened Feb. 19 for light 
ng the city with 11 masts carrying 6 lights of 2,(00 c. p. 
each, and 22 single 2,000-c. p lights. 

Redwood City, Cal.—The City Trustees desire bids for 
furnishing the following machinery and supplies: One 
12 x 12 automatic cut-off engine complete; a horizontal 
tubular boiler 64 = 16; a dynamo for supplying 4 to 35 arc 
lights of 1,200 c. p. each; a dynamo for supplying 300 in- 
candescent lamps of 16 c. p.; wire, poles, etc. 


Electric Plant for Lightship.—Tompkinavriile, N. Y. 
—The following bids for supplying a complete lighting 
plant for a lightship were opened Feb. 2: 


Steam and Installation 
Elec. Plant. and Wiring. Total. 
Thomson- Houston 
Electric Co...... $2,080 $185 $2,265 
J. 8. Electric 
Lighting Co 2,570 615 3,185 
Genes -ackesces 2,377 215 2,502 
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New Companies.—Morrisonville, Ill., Electric Light 
Co. ; capital stock, $4,000; incorporatorr, H. C. Bohn, J. W. 
Campbell, E. D. Green, A. E. Gowin. Chicago, DL, In 
sulated Wire Co.; capita) stock, $50,000; incorporators, W- 
G. Adams, H. W. Plantz, P. Brown. North American 
Electric Co., Chicago, ILL; capital stock, $100,000; incor- 
porators, J. H, Donnelly, F. J. Laily, M. H. Beach. Salem, 
Ind., Electric Light & Ice Co.; capital stock, $15,000; E. 
Heim, Secretary. Day Electrical Construction Co., 
Chicago, I1l.; capital stock, $1,000,000; incorporators, E. F. 
Getchell, L. D. Thoman, N. L. Ross. Eckert Electric 
Mig. Co., Newark, N. J.; capital stock, $500,000; incorpora- 
tors, WH. Eckert, of New York; J. M. and L. Seymour, 
of East Orange. Chicago, I11., Electric Motor Co.; capital 
stock, $250,000; incorporators, B. D. Southard, J. H. Dean, 
K. A. Mansiip. 


CONTRACTING. 


Masonry.—Proposals for furnishing materials and 
building the masonry of a lock at the St. Mary's Falls 
canal, Michigan, were opened Jan. 27 by Col. O, M. Poe, 
U. 8S. Engineer Office, Detroit, Mich. The quantities are 
about 22,000 bbls. of Portland cement, 75,000 bbls. of 
natural cement, 20,000 cu. yds. of cut stone, laying 20,000 
cu, yds. of cut stone in lock wall, 55,000 cu, yds. of back- 
ing stone, laying 59,000 cu. yds. of backing stone in 
lock wall, laying 5,000 cu, yds. of concrete for foun- 
dations of lock, filling 70,000 cu. yds. of earth behind 
wall. All prices in the following table are per cubic yard. 
The levations of the quarries are as follows: a, Marble- 
head, O.: b, Mankato, Minn,;c, Kelly Island, O.; d, 
Stines ville, Ind.; e, Bedford, Ind.; f, Drummond Island, 
Mich.:; g, Cleveland, 0.; h, Lemont, IL; i, Joliet, 111. 


ENGINEERING NEWS. 


PROPOSALS OPEN. 

Canal Wall.— Whitehall, N. ¥.—Raising and rebuild- 
ing 483 ft. of wall on berme side of Champlaincanal. Ed- 
ward Hannan, Superintendent of Public Works, Albany, 
N.Y. Feb. 10. 

Water Plant.— Medical Lake, Wash.—For hospital; 
30 HP. boiler, 14,000 ft. of 6-in. pipe for 250 lb. pressure, 
reservoir 75 x $0 x 10 ft., pipe laying, pumping station, 
etc. Board of Trustees of Eastern Washington Hospital 
for the Insane. Feb. 10. 

Steamer, Filling, Timber.—New York, N. Y.—Steel 
propeller; filling behind bulkheads. Feb. 11. Sawed yel- 
low pine timber. Feb. 18. Docks Department, Pier A, 
North River. 

Sewers.— Waltham, Mass.—About 2 miles of brick 
and 33 miles of pipe sewers; also furnishing 3,000,000 hard 
burned brick, 625 cast-iron manhole covers, 7.500 bbls. of 
Rosedale cement, 500 bbls. Portland cement. Chief Engi- 

neer, E. W. Bowditch. Board of Sewer Commissioners. 
Feb. 11. 

Dike.—Smithland, Ky.—Furnishing materials and 
constructing dike. Lt.-Col. J. W. Barlow, U. 8S. Engineer 
Office, Nashville, Tenn. Feb. 27. 

Jetty.—Timber jetty in Trinity River. Major C. J. 
Allen, U.S. Engineer Office, Galveston, Tex. Feb. 25. 

Sand Fences,— Duluth, Minn.—Building about 1,216 
lin. ft. of sand fences on Minnesota Point. Lieut. G. D. 
Fitch, U. S. Engineer Office. Feb. 27. ; 

Masonry, Etc.—Cincinnati, O.—For gasholder tank 
157 ft. diameter; 9,000 cu. yds. excavation, 5,000 cu. yds. 
back filling. 80) cu. yds. concrete, 1,009 cu. yds. limestone, 
700 cu. yds. sand. 1,000 cu. ft. stone coping, 825,000 front 
and paving bricks, and laying same. Cincinnati Gas 
Light & Coke Co. Feb. 11. 
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1s Cut stone. = Backing stone. 68 | - 
a | ¢ 86° 6/5 
BIDDERS. las ES us ey xs 3 Total. 
BalS* ci > Kind BSB] & | 
EFS Kina. > PES 
la iv 4 is | a | 
} —|— — | — 
| $8 $8 $$ | $ | $ 3g 
Hughes Bros. & Bangs, Syracuse, N. Y..|3.00)1.30.a Limestone. 26 002.50 f Limestone . 6.0" 2.50, 4.50) .50) 1,268,500 
Collins, Farwell & Adams, Detroit, Mich .|4.35)1.62 a 30.37 2.43 7 ” 2.8+|2.55 10.50! .90) 1,294,250 
Zimmerman, Truax & Co., Duluth, Mich. |3.35)1.30 6 Dolomite. .. 22.00 5.00 f me 5.00\4.40) 5.75) .48) 1,308,150 
" * ” 3.351.30 b 22.00 5.00 b Dolomite... 12.50)4.40, 5.75) .48) 1,720,650 
. 3.35/1.39 b 22.00\5.00 g Sandstone... 12.0()4.40 5.75) .48) 1,693,150 
° 3.35/1.30.¢ Limestone .. 27.00/5.00 f Limestone . | 5.00 4.40 5.75) .48) 1,408,150 
“ 3.35)1.30'¢ 27.00'5.00 b Dolomite... 12.50|4-40) 5.75; .48) 1,820,650 
. , 3.35)1.30¢ 27 .00\5.00 g Sandstone. . 12.00 4.40 5.75) .48, 1,793,150 
Sou'e & Raynor, Syracuse, N. Y.........- 3 251.40 a, ¢ 30.00/4.00 7 Limestone .| 4.70]3.00 4.50 -50) 1,349,500 
Noble, Griffin & Davock, ietroit, Mich.. 3.251.204 27 .00'3.00 f 7.60,3.24 6.00! .98 1,469,260 
. 3.25)1.20\a 27.00 3.00.4 12.00 3.24) 6.00! .98 1,711,260 
Carkin, Stickney & Cram, East Saginaw, | | j | 
Mich...... c6k. Kab cat sock bo ek sas con Sa 23 00 2.00 f = | 6.004.88) 5.00) .75, 1,497,420 
Angus & Gindele, Chicago, am ae es < 3.21.15 d Dolomite... .'23.95 3.55 h = *| 9.403.75) 4.95) .45) 1,502,250 
Johu Hickler & Son, Buffalo, N SE epaniont |3.40 1.25b 27.0 4.83 f - | 8,004.00; 6.00) .75) 1,563,650 
-3.40/1.25 a Limestone.. 32.00 4.83 f | 8.00/4.00; 6.00) .75) 1,663,650 
Connolly & Neelow, St. € ‘atharines, Ont. .|3.65'2.00 a,e 24.50 2.50 a, ¢ sa /10.65)2.00) 4.00/1.00) 1,564,050 
Henry A. Sanger, Joliet, bach cdouwucckens ‘13.30/1.10/e 30.80 2.70 f a“ 9.57 2.70/10.00) -50 1,695,750 
= 30/1. 10.e 30.80.2.707 1.00,2.70/10.00 -50) 1,674,400 
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*Or Lake Superior candstone. 


Excavation.—The following proposals for excavating 
at Hay Lake Channel, st. Mary’s River, Mich., were 
opened Jan. 26 by Col. O. M. Poe, U. 8. Engineer Office 
Detroit, Mich. Sec. 1: John Hickler & Son, Buffalo, N.Y., 
$1.20 per cu. yd.; C. F. & H. T. Dunbar, Buffalo, N. Y., 
$1.27; Carkin, Stickney & Cram, East Saginaw, Mich., 
$1.47; L. P. & J. A. Smith, Cleveland, O., $1.50, Sec. 2 
Danbar & Sullivan, Buffalo, N. Y., 57 cts.; Carkin, Stick- 
ney & Cram, 684% cts.: John Hickler & Son, 70 cts.; L. P 
& J. A. Smith, 74.8 cts. Sec. 3: Carkin, Stickney & Cram, 
14% cts.; L. P. & J. A. Smith, 16.9 cts. Sec. 4: Carkio, 
Stickney & Cram, 13 cts.; L. P. & J. A. Smith, 17 cts, Sec. 
5: C. F. & H. T. Dunbar, li cts.; James Rooney, Toledo, 
O., 4% cts.; Carkin, Stickney & Cram, 14% cts.; White & 
Finch, Grand Haven, Mich., 15.9 cts.; L. P. & J. A. Smith, 
= bate. Luther E. Allen, Charlevoix, Micn., 4654 cts. Sec. 

Carkin, Stickney & Cram, 14% cts.; L. P. & J. A. Smith, 
aun L. E. Allen, 465% cts. 


Street Work.—Amsterdam,N.¥.—Mr. F. E. Crane, 
City Engineer informs us that the contract for about 20,000 
yds. of paving on E. Main St. has been awarded to the 
Warren-scharf Asphalt Paving Co., of New York, at 
$2.80 per sq. yd. The bid on granite blocks was $4, and 
on sandstone $3.75 per sq. yd. 

Chicopee, Mass.—Tae cost of new concrete sidewalks 15 
about 45 cts. per sq. yd., and 24 cts, for recoating. 


Settling Basins.— St. Lowis, Mo,—The following pro- 
posals for four basins 670 by 400 ft. have been received by 
the Board of Public Improvements: Heman Construction 
Co., $690,125; McCormick Construction Co., $709,882; Allen 
& Vieths, $720,524; Fruin-Bambrick"Construction’Co .$724,. 
050; Smith & Minahan, $727,795; Wm. McCully, $749,805; 
Black & Davis, $753,715; John Hill, $753,910; Scott. Lantry 
& Sons, $777,843; T. J. Prosser & Co., $799,680; Laine & 
Mulcahy, $842,316. 


Pipe.—Oakland, Cal. The following prices were bid by 
Strum & Leith, for galvanized iron pipe: 24, 27 and 32 cts. 
per ft. for 144, 1% and 2-in. pipe: stand-pipes, 45 cts.; 
valves, 95 cts, 





MANUFACTURING AND TECHNICAL. 


Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa , are building 16 engines for the Lehigh 
Valley and 6 for the Buffalo, Rochester & Pittsburg. 
The Schenectady Locomotive Works, of Schenectady, 
N. Y., are building 4 freight engines for the Fitchburg. 
The Rnode Island Locomotive Works, of Providence, R.I., 
are building 3 engines for the New York, Providence & 
Boston. The Dickson Mfg. Co., of Scranton, Pa , is build- 
ing 14 mogul engines forthe Delaware & Hudson. The 
Kinderhook & Hudson has ordered a new engine. The 
Cleveland & Canton has ordered 2 ten-wheel freight 
engines weighing 56 tons, 2 eight-wheel passenger engines 
weighing 40 tons, a freight engine weighing 40 tons for 
steep grades, and 2 switching engines. 


Cars.—The Gilbert Car Mfg. Co., of Troy, N. Y., has 
built 5 electric vestibuled street cars for the Buffalo St, 
Ry. Co., of Buffalo, N. Y.; they are 34 ft. long, and have a 
seating capacity for 40 passengers. The body weighs 
about 3,000 lbs., and is carried on 2 four-wheel trucks 
weighing about 2,500lbs. each. The platforms are inclosed, 
forming the ‘‘vestibules,” and have doors opening onto 
the side steps. These vestibuled cars are coming into ex- 
tensive use on electric railways. The company has also 
built 4 electric cars for the Rochester St. Ry. Co., of 
Rochester, N. Y. The Pullman Palace Car Co. has built 
5 sleeping cars for the Grand Trunk to run between Chi- 
cago and New England points. The Lehigh Valley has 
2,000 freight cars under contract. The Northern Car Co., 
of Robbinsdale, Minn., proposes to enlarge its works and 
increase its capacity. President, A, P. Jones; Secretary, 
Geo. P. Stearns, Minneapolis. The Madison Car Co. is 
building works at Madison, Ill., which will have a daily 
capacity of 30 box cars. 


The Thomson Meter Co. has a contract to introduce 
its meters into Milwaukse, Wis. 


The Berlin Iron Bridge Co., of East Berlin, Conn., 
has shipped 3 bridges to Duval Co., Tex., and4to San 
Antonio, Tex.; the latter have iron buckle plate floors 
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and concrete surfaces, and are the first of cheir kind in 
Texas. The company is building one of its patent para- 
bolic truss bridges for the new Croton aqueduct at 
Sodom dam. 


The Smith Bridge Co., of Toledo, O., has completed 
a bridge at Chattanooga, Tenn., having 3 spans of 320 ft. 
and 3 of 210 ft., roadway 27 ft. wide with 2 sidewalks 6 ft . 
wide. Mr. Edwin Thacher was the chief engineer. The 
company haz a contract for a bridge at Spokane, Wash. | 
and another at Zanesville,O. The plans for the latter 
were prepared by Mr. Connar, County Engineer. Mr. UC. 
L. Gates is engineer of the company. 


Pipe Tapping Machine.—The Cleveland, O., Water 
Department has purchased the right to u-e the Anthony 
P. Smith tapping machine from the Galvin Brass & Iron 
Works, of Detroit, Mich., the Western agents for the ma. 
chine, which is manufactured at Newark, N. J. 


The Galvin Brass & Iron Works, of Detroit, Mich., 
are busy in all departments. Plans are being prepared for 
new buildi-gs, machinery, etc., todouble the present ca- 
pacity of the works. 

The Midway Iron Co., of Roanoke, Va., has put up a 
new shop, 70 x 160 ft., for the manufacture of railway 
spikes, rails, etc. 


The Q. & C. Co. is the new name of an old organization 
that has made itself very well known to the railway trade 
in this country asthe Dunham Manufacturing Co. The 
new officers are: President, Mr. W. L. Findley; Treasurer, 
Mr, C. F. Quincy; Secretary, Mr. Arthur Crandall. The 
company continues its offices in Chicago, New York, and 
Montreal, and deals in the Q. & C. trolley door, Q. & C. 
brake adjustor, Servis tie plate, Dunham car-door, globe 
ventilator, Davies spike, etc. Railway interests will please 
note. 


The Rensselaer Mfg. Co., of Lansingburgh, N.Y., 
owing to the increase in its valve business and the neces- 
sity for more room, has sold its entire scale business to 
“* Jones of Binghamton,’’ Binghamton. N. Y. The Rens- 
selaer Manufacturing Co. will devote the entire capacity 
of its new works to the manufacture of water gates and 
valves exclusively. The business of this firm was estab- 
lished 37 years ago. 


Car Heating.—The Consolidated Car Heating Co. has 
furnished equipment for 12 private cars, principally for 
officers of different railways. The Delaware & Hudson 
Canal Co. has changed its Belt line train, running between 
Albany and Troy, from direct steam to the Commingler 
storage system, with automatic temperature regulator, 
using the same piping. The regulator is said to have kept 
these cars at 70° F., with a maximum variation of 2 
either way, for several weeks during which the outside 
temperature varied between 0° and 60°. 


New Companies.—Adamantine Brick & Paving Co., 
of Charleston, W. Va., to operate the street paving pat- 
ents of M. Levi; incorporators, Geo. Fleming, R. Herdon 
and M. Levi. Akron Electrical Mfg. Co.,. of Akron, O.; in- 
corporators, W. D. Chapman, F. A. Wilcox and W. B. 
Gamble; capital stock, $100,000. Jones Positive Nut Lock 
Co., of Chicago. Ill.; incorporators; Thomas D. Jones, 
Chas. D. Anderson; capital stock, $100,000. Lozier-Yost 
Seamless Tube Co., of Shelby, O.; President, D. L. Cock- 
ley; Secretary, B. J. Williams; Manager, J. L. Yost, of 
Toledo; capital stock, $100,000. 

Metal Market Prices,.---Rails.--New York: $30; old 
rails, $22 to $22.50 for iron and $18 for steel. Pittsburg :$26.50 
to $27; old rails, $21.50 to $25.50 for iron, and $16 to $17 for 
steel. Chicago: $31 to $32; old rails, $22.75 to $23 for iron, 
and $14 to $18.50 for steel. 

Foundry Pig Iron.--New York: $15.75 to $17.50. Pitts- 
burg: $14.50 to $16. Chicago: $14.50 to $16. 

Track Materials.—New York: steel angle bars, $1.75 
to $1.90; spikes, $1.95 to $2; track bolts, 2.75 to 3 cts. with 
square, and 3.10 to 3.15 cts. with hexagon nuts. Pittsburg: 
splice bars,1.9to 2 cts. for iron, 2 to 2.1 cts. for steel: 
iron or steel spikes, 2.1 cts.; iron track bolts, 2.8 cts. with 
square, and 2.9cts. with hexagon nu‘s. Chicago: splice 
bars, 1.95 cts, foriron and 1.85 to 1.95 cts. for steel; spikes, 2 
to 2.15 cts.; track bolts, 2.8 to 3 cts. with hexagon nuts. 

Pipe.—Cast iron, $27 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 47% and 40 per cent. on 
black and galvanized butt-welded; 60 and 47% on blaek 
and galvanized lap-welded. Casing, 50 per cent. 

Lead.—New York, 4.35 to 4.40 cts. Chicago, 4.35 cte. 
St. Louis, 4.30 cts. 

Structural Material:—New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles 2 to 2.1 cts.; tees, 2.5 to 
2.75 cts.; sheared iron plates, 2.1 to 2.25 cts.; steel plates, 
2.1 to 2.3 for tank,2.4 to 2.6 cts. for shell, 2.6 to 3 cts. for 
flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams, 3.1 
cts.; channels, 3.1 cts. ; angles, 2.15 to 2.25 cts. ; tees, 2.85 cts. ; 
universal iron mill plates, 2.25 cts.; sheared steel bridge 

plates, 2.40 to 2.45 cts.; refined bars, 1.9to 1.9 cts.; stee} 
plates, 2.25 to 2.35 cts. for tank, 2.6 to 2.7 cts. for shell, 2.8 
to 2.9 cts. for flange, 4 to 4.5 cts. for firebox. Chicago: 
beams, 3.2 cts.; channels 3.2 cts.; angles, 2.25 to 2.35 
cts.; tees, 2.7 to 2.85 cts.; universal] piates, 2.3 to 2.4 cts.; 
sheared plates, 2.5 to 2.6 cts. for iron and 2.6 to 2.7 cts. for 
steel; steel plates, 2.8 to 2.9 cts. for tank, 3.25 cts. for shell, 
3.5 cts. for flange, 4.25 te 5,5 cts. for firebox; bailer rivets, 
4 to 4.25 cts, 
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